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RULES  AND  REGULATIONS 


Title  15— COMMERCE  AND 
FOREIGN  TRADE 

Chapter  Ih— National  Bureau  of 
Standarcfs,  Department  of  Com¬ 
merce 

SUBCHAPTEK  A— TEST  FEE  SCHEDULES 

REVISION  OF  SUBCHAPTER 

Pursuant  to  authority  contained  in  15 
U.S.C.  275a  the  following  revision,  ef¬ 
fective  upon  publication  in  the  Fbdekal 
Register,  supersedes  in  its  entirety  Sub¬ 
chapter  A,  Chapter  n.  Title  15  of  the 
Code  of  Federal  Regulations  previously 
issued. 

Part 

200  General. 

201  Electricity. 

202  Metrology. 

203  Heat. 

204  Radiation  physics. 

205  Analytical  and  Inorganic  chemistry. 

206  Mechanic. 

208  Metallur^. 

210  Building  research. 

215  Physical  chemistry. 

PART  200 — GENERAL 

Sec. 

200.1  Tests  performed  by  the  National  Bu¬ 

reau  of  Standards. 

200.2  Location  of  laboratories. 

Authobitt:  SS  200.1  and  200.2  Issued  imder 
sec.  9,  31  Stat.  1450,  as  amended;  15  UB.C. 
277.  Interpret  or  apply  sec.  7.  70  Stat.  950: 
15  n.S.C.  275a. 

§  200.1  Tests  ^  performed  by  the  Na¬ 
tional  Bureau  of  Standards. 

'  (a)  Statutory  functions.  The  Na¬ 
tional  Bureau  of  Standards  has  been 
assigned  the  following  functions  (15 
UB.C.  271-282) : 

(1)  The  custody,  maintenance,  and 
development  of  the  national  standards 
of  measurements  together  with  the  pro¬ 
vision  of  calibration  services  related  to 
these  standards. 

(2)  The  determination  of  physical 
constants  and  properties  of  materials. 

(3)  The  development  of  methods  for 
testing  materials',  mechanisms  and  struc¬ 
tures  and  the  testing  of  materials,  sup¬ 
plies  and  equipment. 

(4)  Cooperation  in  the  establishment 

of  standard  practices,  incorporated  in 
codes  and  specifications.  ' 

(5)  Advisory  services  to  Clovemment 
agencies  on  scientific  and  technical 
problems. 

(6)  Invention  smd  development  of  de¬ 
vices  to  serve  special  needs  of  the 
government. 

The  testing  activities  stem  from  the 
fimctions  in  subparagraphs  (1),  (3)  and 
(4)  of  this  paragraph.  This  schedule  of 
fees  lists  the  services  that  are  available 
to  the  public. 

(b)  Testing  policy.  (1)  The  Bureau’s 
principal  emphasis  is  on  those  calibra¬ 
tions  and  other  tests  requiring  such  ac¬ 
curacy  as  can  be  obtain^  only  by  direct 
comparison  with  NBS  standards.  The 
public  is  urged  to  obtain  secondary 
standardization  services  from  qualifi^ 


>  “Tests"  as  used  herein  Includes  calibra¬ 
tions.  ^ 


sources  other  than  the  Nationid  Bureau 
of  Standards.  Except  in  unusual  cir¬ 
cumstances  calibrations  and  other  tests 
are  performed  for  the  users  of  the  equip¬ 
ment  rather  than  for  suppliers.  Tests 
that  the  National  Bureau  of  Standards 
undertakes  are  restricted  to  the  follow¬ 
ing: 

(1)  Tests  involving  comparison  of 
standards  or  instruments  with  NBS 
standards. 

(ii)  Tests  of  devices  or  materials  to 
determine  compliance  with  specifications 
or  claims,  only  if  the  device  or  material 
is  critical  in  national  scientific  or  tech¬ 
nical  operations,  and  If  suitable  testing 
facilities  are  not  available  elsewhere. 

(iii)  Referee  tests,  to  which  subdivi¬ 
sion  (i)  of  this  subparagraph  does  not 
apply,  where  private  laboratories  are 
unable  to  agree  on  the  method  of  meas¬ 
urement,  the  results  of  tests,  or  the 
interpretation  of  these  results:  Provided, 
That  the  importance  of  the  case  justifies 
the  test  and  that  all  parties  agree  in  ad- 
vancejn  writing  to  accept  and  abide  by 
the  findings  of  the  National  Bureau  of 
Standards. 

(iv)  Cooperative  tests  with  national  or 
international  standardizing  organiza¬ 
tions  to  develop  standards  or  specifica¬ 
tions  of  mutual  interest. 

(2)  Tests  of  the  following  types  are 
not  made  for  private  organizations  or 
individuals: 

(i)  Tests  of  ^devices  and  materials  reg¬ 
ularly  performed  by  commercial  labora¬ 
tories.  (A  Directory  of  Testing  Labo¬ 
ratories,  Commercial  and  Institutional,  is 
available  from  the  American  Society  for 
Testing  and  Materials,  1916  Race  Street, 
Philadelphia  3,  Pennsylvania.) 

(ii)  Tests  of  secret  processes,  or  of 
inadequately  described  materials,  de¬ 
vices,  or  processes. 

(iii)  Tests  whose  objective  is  public 
relations,  advertising  or  sales  promotion. 

(3)  R^uests  for  calibration  of  any 
equipment  may  be  declined  if.  in  the  Bu¬ 
reau’s  opinion,  the  equipment  is  not  suit¬ 
able  for  use  as  a  plant  or  laboratory 
standard.  The  National  Bureau  of 
Standards  reserves  the  right  to  decline 
any  request  for  testing,  temporarily  or 
permanently,  if,  the  tests  would  interfere 
with  other  activities  deemed  by  the  Di¬ 
rector  to  be  of  greater  importance. 

(c)  Request  for  tests.  (1)  Except  for 
specific  tests  listed  in  the  fee  schedule  a 
preliminary  letter,  stating  clearly  the 
tests  desired,  should  be  sent  to  the  Na¬ 
tional  Bureau  of  Standards,  Washington 
25,  D.C.,  or  to  the  National  Bureau  of 
Standards.  Boulder,  Colo.,  as  appropri¬ 
ate,  prior  to  any  shipment,  to  determine 
if  and  when  and  at  which  laboratory 
the  Bureau  can  undertake  the  test.  In 
general,  the  purpose  of  the  test  and  the 
manner  in  which  the  results  are  to  be 
used  should  be  stated.  A  formal  pur¬ 
chase  order  for  the  test  should  be  sent 
prior  to  or  at  the  time  of  shipment. 

(2)  A  test  number  will  be  assigned  by 
'  the  Bureau  to  each  item  or  group  of 
items  accepted,  and  this  test  niimber 
should  be  referred  to  in  all  subsequent 
communications.  If  the  apparatus  sub¬ 
mitted  has  been  previously  calibrated  by 
the  Bureau,  reference  should  be  made  in 
the  letter  or  order  to  this  test  number. 


(3)  Acceptance  of  such  orders  does 
not  imply  acceptance  of  any  provisions 
set  forth  in  the  purchase  order  contrary 
to  the  policy,  practice  or  regulations  of 
the  National  Bureau  of  Standards  or  the 
UB.  Government.  (A  statement  to  the 
effect  that  the  National  Bureau  of  Stand¬ 
ards  is  an  agency  of  the  UB.  Govern¬ 
ment  should  satisfy  other  Government 
agencies  with  regard  to  compliance  with 
Government  regulations  and  executive 
orders.) 

(d)  Packing,  shipping,  and  insurance. 
cl)  Equipment  sent  to  the  Bureau  must 
be  properly  packed  by  the  applicant  to 
minimize  likelihood  of  damage  in  ship¬ 
ment  and  handling.  Suggestions  on 
packing  and  shipping  are  made  in  some 
sections  of  the  fee  schedule.  In  every 
case,  the  applicant  should  consider  the 
nature  of  the  equipment,  pack  it  accord¬ 
ingly.  and  clearly  label  shipments  con¬ 
taining  fragile  instruments  or  materials, 
glass,  etc.  The  use  of  “security  express” 
should  be  considered  in  shipping  deli¬ 
cate  instruments. 

(2)  Shipping  charges  both  to  and 
from  the  Bureau  must  be  assumed  by 
the  applicant.  It  is  generally  impracti¬ 
cal  for  the  Bureau  to  prepay  shipping 
charges  and  add  this  cost  to  the  billing 
invoice.  Return  shipments  are  made  by 
the  Bureau  in  accordance  with  its  judg¬ 
ment  of  the  best  method  of  shipping 
unless  specific  instructions  are  received. . 
Such  instructions  should  be  clearly 
shown  on  the  purchase  order  for  the  test. 
The  Bureau  cannot  guarantee  that  in¬ 
structions  printed  obscurely  on  the  order 
will  be  followed.  Parcel  post  shipments 
generally*  will  be  returned  prepaid  by  the 
Bureau. 

(3)  When  a  test  number  has  been 
assigned  prior  to  shipment  to  the  Bureau 
this  number  should  be  clearly  marked  on 
the  shipping  container.  When  a  test 
number  has  not  been  assigned,  an  in- 
'voice,  copy  of  the  purchase  order,  or 
letter  should  be  enclosed  in  the  ship¬ 
ment  to  insure  proper  identificatioA. 
The  original  purchase  order  should  be 
forwarded  to  the  National  Bureau  of 
Standards. 

(4)  The  risk  of  loss  or  damage,  either 
in  shipment  or  in  testing,  must  be  as¬ 
sumed  by  the  applicant.  Any  arrange¬ 
ments  for  insurance  covering  such  risk 
must  be  made  by  the  applicant,  except 
that  the  Bureau  will,  in  other  than  par¬ 
cel  post  shipments,  request  the  carrier 
to  provide  insurance  coverage  for  a  speci¬ 
fied  amount  for  return  shipment  if  this 
is  specified  by  the  applicant  on  the  face 
of  the  purchase  order.  If  transit  in¬ 
surance  is  carried  by  the  applicant  this 
should  be  stated  on  the  face  of  the  pur¬ 
chase  order,  and  in  any  case  the  pur¬ 
chase  order  should  show  the  value  of 
the  equipment. 

(e)  Identification.  The  data  report¬ 
ed  in  the  Bureau’s  tests  pertain  oifiy  to 
the  individual  item  or  piece  of  apparatus 
tested.  It  is  riierefore  essential  that 
this  piece  be  identified  uniquely  by  an 
appropriate  number  or  symbol.  In  most 
cases,  the  manufacturer’s  name  and 
serial  numbers  are  used.  When  such 
a  number  is  lacking,  the  applicant  should 
provide  an  alternative  identifying  mark. 
If  none  is  foimd,  the  Bureau  may  apply 
an  appropriate  one.  usually  the  Bureau’s 
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test  number  for  which  an  additional 
charge  may  be  made. 

(f )  Condition  of  apparatus.  All  appa¬ 
ratus  submitted  for  test  must  be  in  good 
operating  condition.  Repairs  and  ad¬ 
justments  should  be  attended  to  by  the 
applicant  prior  to  shipment.  Appara¬ 
tus  not  in  good  condition  cannot  be 
tested,  nor  can  the  Bureau  undertake  the 
repair  or  adjustment  of  any  equipment, 
except  by  special  arrangement.  If  it  is 
evident  that  equipment  has  been  abused' 
or  has  not  received  proper  care,  a  test 
ordinarily  will  not  be  conducted.  If  de¬ 
fects  are  found  at  the  Bureau  after  a 
test  has  begun,  this  fact  will  be  reported, 
the  test  may  be  terminated  and  a  report 
issued  summarizing  such  information  as 
has  been  found,  and  a  fee  charged  in 
accordance  with  the  amount  of  work 
done. 

(g)  Priority  and  time  of  test.  (1)  In 
general,  tests  are  undertaken  in  the 
order  in  which  the  requests  are  received, 
provided  that  the  proper  arrangements 
have  been  made  and  the  information 
necessary  for  test  performance  has  been 
received  by  the  time  tiie  test  is  sched¬ 
uled  to  start.  When  it  is  desired  that 
apparatus  be  out  of  normal  service  for 
a  minimum  time,  arrangements  may  in 
some  cases  be  made  in  advance  for  the 
setting  of  a  specific  date  for  the  test;  in 
such  cases  shipment  can  then  be  made 
in  accordance  with  this  date. 

(2)  The  time  for  the  completion  of 
tests  depends  on  a  number  of  factors. 
Some  tests  require  considerable  time  in 
themselves,  as  is  indicated  in  the  fee 
schedifies.  The  condition  of  submitted 
equipment,  the  test  load  in  the  Bureau’s 
laboratories,  and  emergency  work  for  the 
Government  are  other  factors  that  enter 
into  consideration.  Time  estimates 
made  by  the  Bureau  are  therefore 
tentative. 

(h)  Witnessing  of  tests.  The  Bureau 
welcomes  scientists  and  engineers  who 
may  wish  to  visit  its  laboratories  and 
discuss  test  methods.  However,  visitors 
ordinarily  will  not  be  permitted  to  wit¬ 
ness  the  actual  carrying  out  of  highly 
precise  measurements  because  their 
presence  introduces  distraction  that  may 
lead  to  errors  or  delays.  This  policy 
may  be  waived  in  those  cases  where  the 
visitor  can  be  of  service  in  setting  up 
apparatus  of  a  new  or  unusual  nature, 
in  the  case  of  referee  tests,  or  in  other 
cases  in  which  the  legal  validity  of  the 
result  may  require  the  presence  of  duly 
authorized  witnesses. 

(i)  Report  of  test.  Results  of  calibra¬ 
tions  and  other  tests  are  issued  as  re¬ 
ports  entitled  “National  Bureau  of 
Standards  Report  of  Calibration’’  or 
“National  Bureau  of  Standards  Report 
of  Test,’’  as  appropriate.  The  report 
form  used  carries  no  special  significance. 
"Whenever  formal  certification  is  required 
by  law,  or  to  meet  special  conditions  ad¬ 
judged  by  the  National  Bureau  of 
Standards  to  warrant  it,  a  letter  will  be 
provided  certifying  that  the  particular 
item  was  received  and  ceJibrated  or 
tested,  and  identifying  the  Report  con¬ 
taining  the  results. . 

(j)  Use  of  test  results.  (1)  The  re¬ 
sults  of  tests  are  pertinent  only  to  the 
particular  device  or  specimen  tested  and 


their  ai^lication  to  other  items  of  the 
same  lot  or  type  may  not  be  warranted 
and  therefore  is  not  authorized  by  the 
National  Bureau  of  Standards.  How¬ 
ever,  the  Bureau  may  declare  that  an 
entire  lot  of  nominally  identical  items 
does  or  does  not  meet  stated  require¬ 
ments  for  acceptance  on  the  basis  of 
tests  on  a  sample  of  instnunents  or  ob¬ 
jects  drawn  from  the  lot  in  accordance 
with  an  approved  sampling  procedure. 

(2)  The  National  Bureau  of  Standards 
does  not  “approve,”  “recommend,”  or 
“endorse”  any  proprietary  product,  or 
material  as  a  class  or  group,  and  re¬ 
sults  reported  by  NBS  shall  not  be  used 
in  advertising  or  sales  promotion,  or  to 
indicate  either  explicitly  or  implicitly 
endorsement  of  the  product  or  material 
by  the  Nationtd  Bureau  of  Standards. 

(k)  Fees.  (1)  In  accordance  with  15 
U.S.C.  271-282,  fees  are  charged  for  all 
tests  made  for  the  public. 

(2)  This  fee  schedule  is,  published 
subject  to  the  above-mentioned  basic 
act  which  authorizes  the  Secretary  of 
Commerce,  from  time  to  time,  to  make 
regulations  regarding  the  paionent  of 
fees,  the  limits  of  tolerance  to  be  ob¬ 
tained  in  standards  submitted  for  verifi¬ 
cation  and  related  matters. 

(l)  Billing  charges.  The  minimum 
billing  charge  for  any  test  request  ac¬ 
cepted  by  the  Bureau  is  $5.00,  unless 
otherwise  indicated  in  a  particular  fee 
schedule.  If  apparatus  is  returned  with¬ 
out  testing  a  minimum  charge  of  $5.00 
may  be  made  to  cover  handling.  Fees 
for  tests  include  the  cost  of  preparation 
of  an  original  report.  Copies  of  reports 
ordinarily  are  not  issued  to  other  than 
the  recipient  of  the  original,  and  are  not 
issued  unless  the  applicant  has  shown  a 
technical  need  for  them.  Copies  of  re¬ 
ports  requested  subsequent  to  the  date 
of  tests  will  be  supplied  at  a  cost  of  $1.00 
each.  All  checks  should  be  made  pay¬ 
able  to  NBS,  Department  of  Commerce. 

§  200.2  Location  of  laboratories. 

The  calibrations  listed  in  Parts  201 
(low  frequency),  202,  203,  204,  205,  206, 
208,  210,  and  215  of  this  subchapter  are 
performed  in  the  laboratories  of  the  Na¬ 
tional  Bureau  of  Standards  at  Washing¬ 
ton  (25) ,  D.C.  Many  of  the  calibrations 
listed  in  Part  201  of  this  subchapter  can 
also  be  performed  at  the  NBS  Boulder 
laboratories,  although  in  some  cases  only 
over  limited  ranges.  Calibrations  listed 
in  Part  201  (high  frequency)  of  this 
subchapter  are  performed  by  the  Radio 
Standards  Laboratory  of  the  National 
Bureau  of  Standards  at  Boulder,  Colo¬ 
rado.  In  general,  electrical  calibrations 
at  frequencies  higher  than  30  kc/s  are 
made  at  Boulder  and  those  at  lower  fre¬ 
quencies  are  made  either  at  Washington 
or  at  Boulder.  Inquiries  concerning  cali¬ 
brations  (giving  full  details  of  ranges, 
frequencies,  burdens,  etc.)  and  shipment 
of  apparatus  should  be  directed  in  ac¬ 
cordance  with  the  foregoing.  If  appara¬ 
tus  is  to  be  calibrated  at  both  high  and 
low  frequencies,  arrangements  should 
be  initiated  with  the  Boulder  laborato¬ 
ries.  The  cost  of  shipping  the  apparatus 
between  laboratories  will  be  billed  to  the 
applicant. 


PART  201 --ELECTRICITY 

Note:  The  calibration  service  covered  by 
this  Part  includes  the  determination  of  the 
corrections  for  standard  electrical  and  elec¬ 
tronic  measuring  apparatus  and  their  range¬ 
extending  auxiliaries  iised  at  power  and  audio 
frequencies  (up  to  30  kc/s) .  high  frequencies 
(30  kc/s  to  300  mc/s)  and  microwave  fre¬ 
quencies  (above  300  mc/s) . 

The  National  Bureau  of  Standards  does 
not  test,  except  occasionally  for  other  agen¬ 
cies  of  the  Federal  Government,  electrical 
devices  or  supplies  not  directly  related  to  the 
held  of  measurement.  Tests  of  power  trans¬ 
formers,  motors,  generators,  relays,  wiring, 
appliances,  etc.,  should  not  be  requested. 

Resistance  Measxtremsnts 

PRECISION  WIRE-WOUND  RESISTANCE  STANDARDS 
AND  APPARATUS 

Sec. 

201.100  General. 

201.101  Precision  standard  resistors. 

201.102  Precision  resistance  apparatus. 

RESISTANCE  STANDARDS  OTHER  THAN 
WIRE-WOUND 

201.103  Multi-megohm  resistance  stand¬ 

ards — except  wire-wound. 

Inductance  and  Capacitance  Measurements 

201.104  Standard  inductors. 

201.105  Standard  capacitors. 

Blectrochemistrt 
20 1  ilO  1  Standard  cells. 

Electricai.  Instruments 

201.300  General. 

201.301  Standard  resistors  for  current  meas¬ 

urements. 

201.302  Volt  boxes  (fixed  ratio  voltage  di¬ 

viders). 

201.303  AC-DC  instruments  and  thermal 

converters  (20  to  50,000  c/s,  up 
to  50  amperes  and  600  volts) . 

201.304  AG-DC  wattmeters,  single  phase. 

201.305  Watthour  meters. 

201.306  Current  transformers. 

201.307  Current  transformer  comparators 

(testing  sets) . 

Magnetic  Measurements 

201.400  General. 

201.401  General  magnetic  measurements; 

normal  induction  and  hysteresis. 

201.402  Magnetic  materials;  A-C  permea¬ 

bility  and  core  loss. 

201.403  Magnetic  testing  apparatus;  mutual 

Inductors,  search  coils  and  flux- 
meters. 

Dielectric  Measurements 

201.500  Dielectric  constant  and  dissipation 
factor. 

Voltage  Ratio  and  High  Voltage 
Measurements 

201.601  Voltage  dividers. 

201.602  Voltage  transformers. 

201.603  Voltage  transformer  comparators. 

201.604  Kilovoltmeters.  ' 

High  Freouenct  Region 

201.800  General. 

201.801  Rf,  rf-dc  voltmeters,  and  thermal 

converters  in  frequency  range  of 
30  kc  to  400  Me;  from  OiS  to  500 
volts. 

201.802  Rf  voltmeters  and  signal  sources  in 

the  frequency  range  30  kc  to  900 
Me,  from  1  microvolt  to  0.1  volt. 

201.803  Power  meters,  30  kc/s  to  400  Mc/s. 

201.804  Impedance,  30  kc/s  to  300  Mc/s. 

201.805  Dissipative  coaxial  attenuators. 

201.806  Waveguide  below-cutoff  (or  piston) 

attenuators. 

201.807  Coaxial  directional  couplers. 
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Sec. 

201.808  Field  strength  meters,  80  cps  to  1000 

Me. 

Micbowavx  Region 

201.900  General. 

201.901  Low  level,  continuous  power  meas¬ 

urements  on  waveguide  bolometer 
mounts,  bolometer  -  directional 
coupler  combinations,  and  dry 
calorimeters. 

201.902  Reflection  coefficient  magnitude 

measurement  on  waveguide  re¬ 
flectors  (mismatches). 

201.903  Frequency  measurement  on  cavity 

wavemeters. 

201.904  Attenuation  measurements  on  at¬ 

tenuators. 

201.905  Calibration  of  waveguide  noise 

sources. 

Authobitt:  §§  201.100  to  201.905  issued 
under  sec.  9,  31  Stat.  1450,  as  amended;  15 
U.S.C.  277.  Interprets  or  applies  sec.  7,  70 
Stat.  959;  15  U.S.C.  275a. 

Resistance  Measurements 

INVOLVING  PRECISION  WIRE -WOUND 
RESISTORS 

§  201.100  CeneraL 

In  general,  §§  201.101  and  201.102  ap¬ 
ply  only  to  apparatus  embodying  the  fol¬ 
lowing  essential  features: 

(a)  The  resistance  material  should 
have  a  low  temperature  coefBcient, 
should  not  change  its  resistance  appre¬ 
ciably  with  time,  and  for  low-valued 
coils  should  have  a  small  thermoelectric 
power  against  copper. 

(b)  All  wire  standard  resistors  and 
the  more  important  section  of  resistance 
apparatus  for  use  in  d-c  circuits  should 
be  wound  on  metal  or  ceramic  supports, 
preferably  in  a  single  layer.  Electrical 
connections  to  the  resistance  material 
should  be  brazed  in  all  cases  in  which  the 
total  resistance  is  less  than  1,000  ohms. 
The  resistance  material  should  be  pro¬ 
tected  against  oxidation  and  other  chem¬ 
ical  action  and  should  be  annealed  or 
aged  by  baking  after  winding. 

(c)  Precision  standard  resistors 
should  be  so  adjusted  as  to  give  an  ac¬ 
curacy  of  at  least  0.02  percent  without 
corrections.  Precision  resistance  appa¬ 
ratus  should  be  adjusted  wiUiin  0.05  per¬ 
cent  of  nominal  value. 

(d)  Because  comparatively  rapid 
changes  in  resistance  take  place  in  new 
apparatus,  it  is  not  advisable  to  cali¬ 
brate  new  or  repaired  apparatus  until 
at  least  two  months  after  the  resistors 
have  been  annealed  and  adjusted.  Pre¬ 
cision  apparatus,  known  to  be  new,  will 
be  held  in  the  laboratory  (in  the  ab¬ 
sence  of  other  instructions)  for  at  least 
a  month,  when  the  measurements  will 
be  repeated  to  determine  the  drift  in 
value,  if  any.  No  extra  charge  is  made 
for  these  later  measurements.  Occa¬ 
sionally  during  the  course  of  calibration 
it  is  discovered  that  the  standard  or 
instrument  imder  observation  is  defec¬ 
tive  and  in  need  of  repair.  In  such  in¬ 
stances  the  item  in  question  will  be  re¬ 
jected  and  a  fee  equal  to  the  published 
fee,  in  whole  or  in  part,  will  be  assessed 
commensurate  with  the  effort  expended 
before  the  calibration  was  halted. 

(e)  Unless  otherwise  stated,  the  tests 
listed  are  generally  made  using  a  direct 
current  of  such  magnitude  as  to  cause 
only  a  negligible  heating  of  the  resist¬ 


ance  material.  Calibrations  of  stand¬ 
ard  resistors,  bridges  and  decade  resis¬ 
tors  consist  of  determinations  of  the 
resistance  of  the  standards  or  of  the 
resistance  of  the  elements  of  the  bridges 
or  similar  apparatus  from  which  values 
corresponding  to  all  possible  readings 
can  be  computed.  Measurements  of 
potentiometers  consist  of  determina¬ 
tions  from  which  the  ratios  of  the  resist¬ 
ances  corresponding  to  all  possible  read¬ 
ings  can  be  computed.  Precision  stand¬ 
ard  resistors  are  ordinarily  measured  at 
a  temperature  of  25*  C.,  while  resistance 
apparatus  is  measured  at  room  tempera¬ 
tures,  usually  from  22*  to  25*  C. 

(f)  The  National  Bureau  of  Stand¬ 
ards  does  not  calibrate  portable  self- 
contained  test  equipment  having  rela¬ 
tively  low  accuracy  such  as  portable 
potentiometers,  resistance  test  sets,  and 
double-bridge  ohmmeters.  The  accu¬ 
racy  of  ttiese  devices  is  such  that  a  com¬ 
plete  detailed  determination  of  correc¬ 
tions  is  not  economically  feasible.  Ap¬ 
paratus  of  this  tj^e  may  be  spot-checked 
by  measuring  known  voltages  or  resist¬ 
ances  with  them.  Adequate  calibration 
services  of  this  type  can  be  obtained 
from  a  number  of  commercial  testing 
laboratories. 

§  201.101  Precision  standard  resistors. 

Standards  of  10  ohms  and  less  of  the 
precision  type  provided  with  amalga¬ 
mated  current  terminals  and  designed 
for  oil  immersion  must  be  of  the  four- 
terminal  type,  that  is,  must  have  both 
current  and  potential  terminals.  The 
resistance  of  standards  having  nominal 
values  in  the  range  0.0001  ohm  to  100,000 
ohms  will  usually  be  given  to  the  near¬ 
est  0.0001  percent  in  terms  of  the  cali¬ 
brating  unit  (the  legal  unit)  maintained 
by  the  National  Bureau  of  Standards 
with  a  group  of  one-ohm  standard  re¬ 
sistors.  Each  report  of  calibration  will 
state  the  accuracy  of  the  reported  value 
at  the  time  of  calibration.  This'  accu¬ 
racy  will  vary  from  0.0001  percent  for 
Thomas-type  one-ohm  standards  to 
0.002  percent  for  resistors  of  nominal 
value  0.001  ohm.  Additional  informa¬ 
tion  regarding  standard  resistors  may 
be  foimd  on  the  back  of  the  report  of 
calibration. 


Item 

Description 

Fee 

201. 101a 

Determination  of  resistance  in  oil 
bath  at  25®  C.  For  all  standards 
having  resistances  in  the  range 
0.0001  to  100,000  ohms,  inclusive, 

'  provided  they  are  adjusted  within 
0.05  percent  of  a  nominal  value 
which  is  itself  a  decimal  multiple 

(or  submultiple)  of  1  ohm _ 

$32.00 

201.101b 

Determination  of  resistance  in  oU 
bath  at  25®  C.  For  odd-valued 
standards  not  falling  within  the 

scope  of  item  201.101a _ _ 

47.00 

201.101c 

Measurement  of  resistance  in  oU 
bath  at  20, 25,  and  30*  C.,  and  de¬ 
termination  01  temperature  coef¬ 
ficient.  Such  measurements  are 
made  only  when  it  is  shown  that 
the  small  changes  in  resistance  re- 
1  suiting  from  necessary  variations 
of  the  temperature  from  25®  C.  are 

116.00 

201. 101* 

1  For  spe'eial  calibrations  not  covered 
by  the  above  schedule,  advance 
!  arrangements  must  be  made.  Fees 
!  will  be  charged  dependent  on  the 

1  time  involved  in  malring  a  calibra¬ 
tion. 

§  201.102  Precision  resistance  appa- 
ratus. 

Corrections  pertinent  to  apparatus  of 
suitable  quality  submitted  under  this 
section  will  ordinaiily  be  reported  to  a 
number  of  significant  figures  so  chosen 
that  normal  variation  of  ambient  condi¬ 
tions  within  the  stated  bounds  of  test 
conditions  will  not  affect  the  corrections 
by  more  than  a  few  units  in  the  last 
place  reported.  Calibrations  will  be 
made  at  room  temperature,  usually  22® 
to  25*  C. 


Item 

Description 

Fee 

201.102a 

/ 

Precision  decade  and  plug  boxes. 
For  decades  not  exceeding 
lOj^  ohms  per  step: 

(1)  First  point  in  each  box _ 

(2)  Each  additional  point  in 

same  resistance  box _ 

$15.00 

6.00 

201.102b 

Megohm  box,  10  sections  each 
100,000  ohms. 

145.00 

201.102c 

Wire-wound  0.1  to  100  megohm 
boxes  with  10  equal  sections — 
calibration  with  all  sections  in 

47.00 

201.102d-l 

201.102d-2 

201.102e 

Precision  Wheatstone  bridges.... 
Calorimetric  bridges  of  all  kinds.. 
Potentiometers,  minimum  steps 
10  microvolt!?  or  more  _ 

385.00 

620.00 

220.00 

201.102f 

Potentiometers,  minimum  steps 
less  than  10  nilcrovolts... _ 

410.00 

201.102g 

201.102h 

160.00 

Double  ratio  set  for  Kelvin 
bridge,  with  double  set  of  fixed 
and  variable  arm.s 

465.00 

201.1021-1 

Four  dial  precision  resistive  volt- 

260.00 

201.1021-2 

Five  dial  precision  resistive  volt¬ 
age  divider  _  ... 

320.00 

201.1021-3 

201.102* 

Six  dial  precision  resistive  voltage 
divider  or  universal  ratio  set. . . 

For  special  tests  not  covered  by 
the  above  schedule,  advance 
arrangements  must  be  made. 
Fees  will  be  charged  dependent 
on  the  time  involved  in  making 
the  tests. 

350.00 

RESISTANCE  STANDARDS  OTHER  THAN 
WIRE -WOUND 

§  201.103  Multi-megohm  resistance 
standards — except  wire-wound. 

Measurements  made  on  resistors  sub¬ 
mitted  under  this  section  are  accurate  to 
0.1  percent  at  the  time  of  test  if  nomi¬ 
nal  values  are  in  the  range  10*  to  10” 
ohms;  for  higher-valued  resistors  the 
accuracy  is  0.5  percent.  In  order  that 
the  reported  results  be  of  significance  it 
is  necessary  that  standards  submitted 
for  tests  be  made  of  suitable  materials 
processed  in  such  a  manner  that  resist¬ 
ance  values  do  not  change  rapidly  with 
time.  They  should  be  so  constructed 
and  treated  that  the  effect  of  relative 
humidity  is  minimized.  The  resistance 
of  these  standards  usually  depends  on 
the  magnitude  of  the  applied  voltage; 
the  test  voltage  should  therefore  be  speci¬ 
fied.  Each  resistor  should  have  an 
identifsdng  number  engraved  on,  or  per¬ 
manently  attached  to  it. 


Item 

Description 

Fee 

201. 103a 

Det«rmlnatlon  of  resistance  of  a  re- 

slstor  at  1  voltage  (1.5  to  250  volts) 

at  room  temperature  (23®  O.)  and 
humidity  (60%  R.H.  tx  less)  when 

the  resistor  has  a  nominal  value 

$25.00 

201.103b 

Determination  of  resistance  of  a  re- 

8lst<»'  at  1  voltage  (1.5  to  260  volts) 
at  standard  laboratory  tempera- 

tnre  (23®  0.)  and  buniidlty  (60% 
R.H.  or  less)  when  the  reebtanoe 
to  higher  than  10>*  ohms  bat  the 
enrrent  Involved  to  not  less  than 

10"“  ampere . 

40.00 
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Item 

Description 

Foe 

201.103c 

PetarmlTMitlnn  of  reolstance  of  •  re- 

sistor  St  each  roltacie  (1.5  to  260 
Totts)  St  stsndsrd  Iworstory  tern- 

perstine  (21*  C.)  and  tao^dity 

(60%  R.H.  or  less)  when  the  cur¬ 
rent  involved  is  less  than  lO*!*  am- 

pore  bat  not  lees  than  10-u  ampere. 

$6aoo 

20I.103t 

For  special  tests  not  covered  by  the 
above  schedule,  advance  arran^ 
ments  must  be  made.  Fees  will  be 

charged  dependent  on  the  time  in¬ 
volved  in  maklnl  the  test. 

Inductance  and  Capacitance 
Measurements 

Note:  Tests  at  radio  frequencies  are  per¬ 
formed  at  the  NBS  Boulder  Laboratories, 
Boulder.  Ck)lorado. 

§  201.104  Standard  inductors. 

(a)  Inductors  for  use  in  ar-c  bridges 
are  ordinarily  tested  at  100, 400, 1,000,  or 
10,000  cps  at  a  room  temperature  of  23” 
C.  and  a  relative  humidity  of  50  percent 
or  less.  Measurements  at  10,000  cps  are 
limited  to  standard  inductors  of  value 
0.1  henry  or  less.  Most  inductors  used 
at  60  cps  can  be  tested  at  100  cps  since 
the  variation  of  inductance  with  fre¬ 
quency  in  this  range  is  usually  negligible. 
Purchase  orders  should  state  which  fre¬ 
quency  or  frequencies  are  to  be  used  for 
calibration  purposes.  A  metal  encased 
standard  is  calibrated  with  the  case  con¬ 
nected  to  the  “low”  terminal  of  the  in¬ 
ductor  imless  other  conditions  are 
specified.  Variable  inductors  used  as 
circuit  elements  in  laboratory  set-ups  are 
low-accuracy  devices  which  do  not  come 
Mvlthin  the  purview  of  the  schedule  and 
should  not  be  submitted  for  calibration. 
“Q”  values  are  not  supplied  for  inductors 
calibrated  imder  this  schedule.  In¬ 
ductors  intended  for  use  as  “Q”  stand¬ 
ards  at  radio  frequencies  should  be 
referred  to  the  Boulder  Laboratories. 
Mutual  inductors  used  in  magnetic  test¬ 
ing  for  calibrating  ballistic  galvanom¬ 
eters  should  be  calibrated  with  direct 
current  under  item  201.403a. 

(b)  Accuracy:  Inductance  values  and 
accuracy  statements  given  in  reports  of 
calibration  depaid  upon  two  factors:  (1) 
The  accuracy  of  the  comparison  of  the 
client’s  inductor  with  the  NBS  working 
standards  of  inductance;  (2)  the  un¬ 
certainty  in  the  derivation  of  the  unit 
of  inductance  which  is  embodied  in  the 
NBS  working  standards.  In  general,  in¬ 
ductance  values  will  be  given  to  as  many 
significant  figures  as  are  justified  at  the 
time  of  measurement.  The  accuracy 
figure  given  in  each  report  of  calibration 
takes  into  account  factors  (1)  and  (2) 
stated  above  and  will  vary  from  0.02 
percent  to  0.2  percent  depending  upon 
the  nominal  value  of  the  inductor  and 
the  frequency  of  the  test  current 
employed. 

(c)  Inductors  can  usually  be  shipped 
safely  express  but  should  be  carefully 
packed  to  avoid  damage  to  the  coil  fast¬ 
enings  and  terminals. 


Item 

Description 

Fee 

201.104a 

Determination  of  self  or  mutual  in¬ 
ductance  of  a  bed  inductor  with 
non-magnetic  core  at  oae  fr»- 
quency,  100b  400,  1,0(10,  or  10,000 

cps . . 

$30.00 

Item 

Description 

Fee 

301.104b 

Determination  at  an  additional  fre¬ 
quency  100,  400,  1,000,  or  10,000 
cps,  (m  an  inductor  tested  under 
3ra.l04a _ 

120.00 

301.104Z 

For  special  calibrations  not  covered 
by  the  above  schedule,  advance 
arrangements  must  be  made.  Fees 
will  be  charged  depending  upon 
the  nature  of  the  calibration. 

§  201.105  Standard  capacitors. 

(a)  Calibrations  are  ordinarily  per¬ 
formed  at  65,  100,  400,  1,000  and  10,000 
cps  with  an  ambient  temperature  of 
about  23”  C.  and  a  relative  humidity  of 
50  percent  or  less. 

(b)  The  accuracy  stated  in  the  report 
of  calibration  is  determined  in  part  by 
the  accuracy  of  the  NBS  measurements 
and  in  part  by  the  performance  char¬ 
acteristics  of  the  capacitor  itself  and 
is*  sufficiently  broad  to  allow  for  varia¬ 
tions  in  the  stray  capacitance  at  the 
connectors,  variations  in  temperature  of 
a  few  degrees  C.,  considerable  variation 
in  relative  humidity  and  atmospheric 
pressure,  and  fre<2uency  deviations  of  a 
few  percent  from  the  stated  test  con¬ 
ditions.  Over  the  above  frequency 
range,  and  in  the  capacitance  range 
from  0.001  pf  to  100  /if,  the  available 
accuracy  usually  lies  in  the  range  0.002 
percent  to  0.5  percent. 

(c)  The  capacitcCnce  value  given  is  the 
equivalent  parallel  capacitance.  In  gen¬ 
eral  a  determination  of  the  equivalent 
parallel  conductance  with  high  accuracy 
is  not  feasible;  however,  for  solid  dielec¬ 
tric  capacitors  an  approximate  value  is 
given  without  additional  charge. 

(d)  Continuously  adjustable  (“var¬ 
iable”)  capacitors  are  no  longer  cali¬ 
brated  by  the  National  Bureau  of 
Standards. 

(e)  In  applying  the  following  schedule 
to  decade  capacitance  boxes  the  first 
entry  (201.105a)  applies  to  a  determina¬ 
tion  of  the  zero  capacitance  and  con¬ 
ductance  of  the  box  (all  dials  set  at 
zero).  The  second  entry  applies  to  the 
determination  of  the  capacitance  and 
conductance  added  to  the  circuit  when 
any  one  dial  is  advanced  from  zero  to  a 
specified  setting,  and  at  the  frequency 
used  in  determining  zero  capacitance. 
For  measurements  at  additional  fre¬ 
quencies  the  schedule  is  applied  in  the 
same  manner  i.e.,  the.  higher  fee  is  used 
for  the  first  point  (zero  calibration)  at 
the  new  frequency,  and  the  lower  fee 
applies  to  additional  points  at  that 
frequency. 


Item 

Description 

Fee 

201.106a 

Determination  of  either  direct  or 
grounded  cap^tance  of  a  fixed 
capacitor  or  1  section  of  a  subdi¬ 
vided  capacitor,  with  alternating 
current  at  1  fluency  btan  those 
Hated  above  (201  .lUS) .  _  _ .  _  _ 

$36.  (X) 

201.106b 

Determination  of  either  direct  or 
grounded  capadtance  of  each  addi¬ 
tional  pdnt  on  the  smne  subdi¬ 
vided  capacitor  submitted  under 
Item  201 .108a  _ _ _ 

12.00 

201.106Z 

For  special  calibrations  not  covered 
by  the  above  schedule,  advance 
arrangements  must  be  made. 
Fees  win  be  charged  dependent  on 
the  time  involved  in  making  the 
calibration. 

Electrochemistrt 
§  201.201  Standard  cells. 

(a)  Unsaturated  standard  cells  will  be 
accepted  for  calibration  by  the  National 
Bureau  of  Standards  only  from  public 
utilities  and  others  having  operations  of 
such  a  nature  as  to  require  calibrations 
by  the  National  Bureau  of  Standards. 

(b)  nnsatiu*ated  cells  normally  re¬ 
quire  about  two  wedira  for  a  complete 
calibration.  The  cells  are  kept  in  a 
thermtdly  insulated  cabinet  and  readings 
of  their  emf  are  taken  daily  for  a  period 
of  ten  days  after  the  values  have  become 
reasonably  constant.  If  the  emf  con¬ 
tinues  to  fiuctuate,  or  is  unusually  low, 
or  if  the  cell  shows  other  abnormal  in¬ 
dications  the  nature  of  the  failure  is 
stated.  Unsaturated  cells  are  not  likely 
to  be  injured  by  normal  transportation 
(mail  or  express) ,  if  they  are  carefully 
packed.  Shipment  during  very  cold 
weather  should  be  avoided  because  of  the 
possible  hazard  from  freezing. 

(c)  Saturated  cells  should  be  trans¬ 
ported  by  messenger  because  they  should 
never  be  inverted  nor  tipped  more  than 
45*.  In  order  that  the  reported  values 
are  of  the  highest  accuracy  the  emfs  of 
saturated  cells  are  measured  while  they 
are  kept  6  to  8  weeks  in  an  NBS  tempera¬ 
ture-controlled  oil  bath  or  in  their  own 
thermo-regulated  air  bath. 


Item 

Description 

Fee 

201.201a 

Cadmium  standard  cell  (unsatu¬ 
rated  type),  determination  of  elec¬ 
tromotive  force  with  accuracy  of 
0.01  percent  . 

$29.00 

201.201b 

Cadmium  standard  cell  (saturated 
type),  measurement  of  the  first 
cw  of  a  group  at  a  fixed  tempera¬ 
ture  of  C..  in  thermostatically 

controlled  oil  bath  or  at  a  fixed 
temperature  in  a  thermoregulated 
air  hath  .  _  _  . 

1 

58.00 

201.201c 

Each  additi<mal  saturated  cell  of  a 
group _ 

29.00 

201. 201d 

Cadmium  standard  cell  (saturated 
type),  measurement  of  the  first 
ceU  of  a  group  at  any  temperature 
between  20*  C.  and  36*  C.,  except 
28*  C.,  in  a  thermostatically  con- 

71.00 

201.201e 

201.201c 

Each  additional  cell  of  a  group  (at 
temperatures  between  20*  C.  and 
35*  C.,  except  28*  C.,  in  a  tbermo- 

statictdly  controlled  oil  bath) . 

For  special  tests  not  covered  by  the 
above  schedule,  fees  will  be 
charged  dependent  upon  the  na¬ 
ture  of  the  test. 

34.00 

Electrical  Instruments 

§  201.300  General. 

(a)  Indicating  (pointer-and-scale) 
instnunents  should  be  calibrated  quite 
frequently  with  d-c  standards  and  ac-dc 
transfer  instnunents,  or  with  stable  d-c 
or  a-c  sources  which  are  calibrated 
periodically  in  this  way.  Sviitable  stand¬ 
ards  and  transfer  instruments  are  now 
readily  available  commercially.  Be¬ 
cause  of  the  necessity  of  frequent  tests, 
a  single  d-c  or  a-c  calibration  of  an  in¬ 
dicating  instnunent  has  little  permanent 
value.  Thus  in  this  category  NBS  or¬ 
dinarily  accepts  for  calibration  only  rms 
ac-dc  instruments  and  thermal  con¬ 
verters  of  0.1  percent  rated  accuracy  or 
better,  for  ac-dc  difference  tests  only. 

(b)  NBS  ac-dc  difference  tests  con¬ 
sist  of  determination  of  the  difference 
between  quantities  (current,  voltage,  or 
power)  required  to  give  the  same  re- 
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sponse  (output)  of  an  instnunent  or 
thermal  converter  on  alternating  current 
and  on  reversed  direct  current,  as  evalu¬ 
ated  by  comparison  with  an  I^S  ac-dc 
transfer  standard.  The  alternating 
quantity,  Qo,  required  for  a'  given  re¬ 
sponse  of  the  instrument  or  converter  is 
then:  Q,=Q4  il+S)  where  Q«  is  the 
average  quantity  required  for  this  re¬ 
sponse  on  reversed  direct  current,  as 
determined  by  d-c  standards,  and  S  is 
the  small  fractional  ac-dc  difference. 
Usually  NBS  ac-dc  difference  tests  are 
made  on  each  range  of  the  instrument 
or  converter.  The  differences  depend  ■ 
on  the  ratios  of  the  reactances  of  the 
components,  and  increase  with  fre¬ 
quency,  but  are  small  and  relatively 
permanent  over  the  rated  frequency 
range  of  a  well-designed  instrument. 
Therefore,  NBS  tests  are  normally  made 
only  at  the  upper  rated  frequency  on 
each  range  and  at  the  lower  rated  fre¬ 
quency  on  one  range.  Ordinarily,  the 
tests  need  not  he  repeated  at  intervals 
of  less  than  five  years,  and  then  only  if 
the  instrument  is  to  be  used  over  the 
upper  part  of  its  frequency  range. 

§  201.301  Standard  resistors  for  current 
measurements. 

(a)  Calibration.  NBS  normally  cali¬ 
brates  only  resistors  of  0.04  percent 
accuracy  or  better.  Test  results  for  suit¬ 
able  standard  resistors  for  current  meas¬ 
urements  are  usually  reported  to  an  ac¬ 
curacy  of  0.01  percent. 

(b)  Design.  A  standard  resistor  for 
current  measurements  Is  a  4-terminal 
resistor,  for  which  the  resistance  is  de¬ 
fined  as  the  ratio  of  the  open-circuit 
potential  difference  between  the  poten¬ 
tial  terminals  to  the  current  through  the 
current  terminals.  The  resistance  value 
will  be  definite  and  reproducible  only  if 
the  current  fiow-pattern  at  the  poten¬ 
tial  terminals  is  completely  reproduced. 
This  flow-pattern  should  be  fixed  by 
resistor  design  to  be  independent  of  the 
way  in  which  current  is  introduced  at 
the  current  terminals  and  of  the  loca¬ 
tion  of  leads  on  the  potential  terminals. 
In  some  instances  where  this  has  not 
been  done  the  type  and  location  of  con¬ 
nections  to  the  current  terminals  can 
be  specified  adequately  to  fix  the  flow- 
pattern  at  the  potential  terminals. 

(c)  High-current  resistors.  (1)  Re¬ 
sistors  for  high  currents  (above  about 
1,000  amperes)  require  considerable 
power,  so  that  their  temperature  rise  be¬ 
tween  low  and  rated  current,  and  the  re¬ 
sulting  change  in  resistance,  will  depend 
not  only  on  their  design,  including  means 
provid^  for  dissipating  heat,  but  also 
on  the  connecting  bus  bars  and  their 
junctions  to  the  resistor.  Bus  bars  of 
generous  cross-section  may  carry  away 
a  significant  part  of  the  heat  generated 
in  the  resistor;  inadequate  bus  bars  may 
actually  contribute  to  the  heating  of 
the  resistor.  In  addition,  contact  re¬ 
sistance  at  the  points  of  connection  to 
the  bus  bars,  imless  carefully  minimized, 
may  contribute  appreciably  to  the  heat¬ 
ing.  (Contact  resistance  of  bolted  con¬ 
nections  depends  on  area  of  contact, 
cleanness  of  surfaces,  and  pressure.) 
Resistance  determinations  made  in  the 
laboratory  at  rated  current  may  there¬ 
fore  be  of  little  value  because  the  work¬ 


ing  temperature  conditions  cannot  be 
duplicated.  The  b^t  experimental  pro¬ 
cedure  to  use  in  such  cases  is  to  place 
the  standard  in  a  temperature-controlled 
enclosure  and  measure  its  resistance 
with  a  comparatively  low  test  current 
when  it  is  heated  uniformly  to  tempera¬ 
tures  approximately  that  at  which  it  will 
operate  in  service  (201.301  d  and  e). 
From  data  at  two  or  more  elevated  tem¬ 
peratures,  combined  with  that  at  room 
temperature,  a  curve  can  be  plotted  from 
which  the  resistance  at  the  operating 
temperature  can  be  read,  provided  this 
temperature  is  determined  by  the  user 
with  the  resistor  \mder  the  actual  oper¬ 
ating  conditions. 

(2)  Changes  in  resistance  may  also 
result-from  strains  in  the  resistance  ele¬ 
ment  produced  by  mechanical  forces  in¬ 
cidental  to  clamping  the  resistor  con¬ 
nections,  as  well  as  from  inherent  inter¬ 
nal  expansion  constraints  on  resistor 
parts,  or  forces  from  the  magnetic  field 
produced  by  the  current. 

(d)  Test  schedule.  Resistors  when 
first  submitted  for  test  should  be  tested 
with  about  20  percent  of  rated  current 
and  with  full  Tated  current;  normally 
when  resubmitted  for  test,  determina¬ 
tions  need  be  made  only  with  20  per¬ 
cent  of  rated  current;  once  stebility  is 
proved,  the  resistor  need  not  be  recali¬ 
brated  at  intervals  of  less  than  two  years. 


Item 


Description 


aoi.aoia-1 


201.301a-2 


aOl.SOlb 


201.301c 


201  .sold 


201.301e 


201.3011 


201.301Z 


Initial  determination  ol  resistance  of 
a  slngle^ange  resistor  or  one  range 
of  a  moltirmige  resistor,  at  30  per¬ 
cent  rated  current  or  less  (current 
rating  not  to  exceed  300  amperes).. 
Same  as  a-1  except  current  ratl|ig 
above  300  amperes  but  not  to  ex¬ 
ceed  1,000  amperes _ 

Determination  of  resistanoe  on 
another  range  of  a  mnltirange 
resistor,  at  80  percent  rated  cur¬ 
rent  or  lees  (current  rating  not  to 

exceed  300  amperes) _ ........ 

Test  according  to  Item  201.a01a  or 
201.301b  having  been  made,  for  an 
additional  determination  at 
another  test  current  (not  to  exceed 

1,000  amperes) _ _ 

Additional  determination  of  resist¬ 
ance  at  temperatures  above  room 
temperature  at  a  current  not 
greater  than  80  percent  rated,  for 

first  elevated  temperature _ _ 

Additional  determinatton  of  resist¬ 
ance  of  each  additional  elevated 
temperature,  at  a  current  not 

greater  than  30  percent  rated _ 

Twenty  determinations  of  resist¬ 
ances  corresponding  to  0  plug  po¬ 
tions  and  11  slider  p(»itions  of  an 
adinstable  low  resistance  stand¬ 
ard,  at  30  amperes _ 

For  determinations  of  resistance  at 
currents  larger  than  1,000  amperes 
and  requiring  unusual  setups  or 
procedures  and  for  special  tests 
not  covered  by  the  above  schedule 
advance  arrangements  must  be 
made.  Fees  for  such  tests  will 
depend  upon  the  nature  of  the 
test. 


Fee 

$44.00 

74.00 

16.00 

22.00 

74.00 

18.00 

220.00 


§  201.302  Volt  boxes  (fixed  ratio  volt¬ 
age  dividers). 

A  volt  box  is  a  resistive  voltage  divider 
used  to  extend  the  range  of  the  voltage 
measured  by  a  potentiometer.  Its  ratio 
for  any  range  is  obtained  by  dividing  the 
voltage  across  its  input  terminals  by  the 
open-cirult  voltage  across  the  section  to 
be  connected  to  the  potentiometer. 

(a)  Calibration.  NBS  normally  cali¬ 
brates  only  volt  boxes  for  which  the 
maker’s  stated  ratio  accuracy  is  0.04  per¬ 
cent  or  better.  Values  of  ratio  are  nor¬ 


mally  reported  to  an  accuracy  of  0.005 
percent. 

(b)  Humidity  effects.  The  insulating 
structure  of  a  volt  box  is  equivalent  to  a 
network  of  high  resistances  in  parallel 
with  one  or  more  of  its  wire-wound  pre¬ 
cision  resistance  elements.  Thus, 
changes  in  insulation  resistance  as  a  re¬ 
sult  of  variations  in  surface  or  volume 
moisture  may  affect  the  ratios.  Such 
ratio  changes  are.  normally  less  on  low 
than  on  high  ratios.  This  effect  can  be 
reduced  or  eliminated  by  constructions 
which  provide  built-in  guard  electrodes, 
maintained  at  appropriate  potentials. 
Another  effect  of  humidity  is  to  produce 
changes  in  the  values  of  the  precision 
vvire-wound  resistors.  The  magnitude  of 
this  effect  varies  with  coil  construction 
and  with  wire  size  and  coating.  Because 
humidity  effects  may  reach  equilibrium 
only  after  days  (or  even  weeks),  it  is 
recommended  that  laboratory  humidity 
be  held  continuously  at  or  below  50 
percent. 

(c)  Ambient  temperature  and  self¬ 
heating  effects.  Changes  in  ambient 
temperature  should  have  little  effect  on 
ratio  if  all  the  resistance  elements  have 
the  same  temperature  coefBlcient.  How¬ 
ever,  self-heating  as  a  result  of  sus¬ 
tained  operation  may  significantly 
change  the  ratios  because  of  unequal 
temperature  rise  in  the  various  resistors. 
The  magnitude  of  this  effect  depends  on 
construction  and  coil  arrangement,  and 
on  the  power  dissipated.  It  should: 

(1)  Be  less  for  low  than  for  high  ranges, 

(2)  be  greater  for  volt  boxes  that  require 
higher  current  at  rated  voltage,  (3)  in¬ 
crease  approximately  with  the  square  of 
the  applied  voltage,  and  (4)  be  entirely 
negligible  at  20  percent  of  rated  voltage 
on  all  ranges. 

(d)  Suggested  test  schedule.  (1)  Volt 
boxes  should  be  tested  at  rated  voltage. 
The  first  calibration  test  should  also  in¬ 
clude  a  test  at  20  percent  rated  voltage 
on  one  or  more  of  the  higher  ranges, 
which  are  preferably  selected  by  NBS. 
The  equilibrium  values  at  20  and  100  per¬ 
cent  rated  voltage  may  be  used  to  esti¬ 
mate  the  magnitude  of  the  self -heating 
effects  for  the  various  ranges.  Tests 
having  once  been  made  at  20  and  100 
percent  rated  voltage,  subsequent  deter¬ 
minations  need  be  made  only  at  rated 
voltage,  since  the  self-heating  effect 
should  not  change  with  time. 

(2)  Once  stability  has  been  estab¬ 
lished,  a  volt  box  should  not  require 
recalibration  at  intervals  less  than  two 
years. 


Item 

Description 

201.302a-l 

Determination  of  ratio  on  1  range 
at  rated  vpltage,  not  to  exce^ 
1,S00  volts,  and  at  a  ratio  not  to 
exceed  6,000/1  .  _ 

201.302a-2 

Determination  as  in  (1)  above 
except  ratio  not  to  exceed 
10,000/1 .  _ _  _ 

201.302b 

201.302c 

Determination  of  ratio  at  rated 
voltage  on  an  additional  range. . 

Determination  at  a  reduced  volt¬ 
age  on  a  range  tested  in  201.302a 
or  h  _ 

201.302<1 

Test  per  range,  at  rated  voltage, 
of  a  multi-range  Guarded 

standard  voltage  divide. 
(Design  similar  to  that  de¬ 
scribed  in  NBS  RP1419.) 
Value  normally  reported  to  an 
accuracy  of  0.001  percent . 


Fee 


$67.00 


100.00 

16.00 

9.00 
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Item 

Description 

Fee 

201.302Z 

For  tests  on  volt  boxes  not  covered 

by  ttie  above  schedule  advance 
arrangements  must  be  made. 
Fees  will  be  charged  depending 
upon  the  nature  of  the  test. 

§  201.303  AC— DC  instruments  and 
thermal  converters  (20  to  50,000  c/s, 
up  to  50  amperes  and  600  volts).  > 

Ordinarily  only  rms  ac-dc  instru¬ 
ments  or  converters  of  0.1  percent  rated 
accuracy  or  better  are  accepted  for  test, 
which  consist  of  ac-dc  difference  deter- 
mations  by  the  procedures  of  items 
201.303  a  to  c.  See  §201.300. 


Item 

Description 

Fee 

201.303a 

Initial  determination  of  ac-dc 
difference  of  an  instrument  or 
converter  at  one  applied  volt¬ 
age  or  current,  frequency  from 

20  c/s  through  50,000  c/s . 

$33.00 

201.303b 

Each  additional  determination  of 
ac-dc  difference  of  the  same 
instrument,  converter,  or  set 
of  converters,  frequency  from 

20  c/s  through  20,000  c/s . . 

10.00 

201.303c 

Each  additional  determination  of 
ac-dc  difference  of  the  same 

instrument,  converter,  w  set 
of  converters,  {frequency  from 

• 

20,000  c/s  through  50,000  c/s . 

20.00 

201.303E 

For  special  tests  not  covered  by 
the  above  schedule  advance 
arrangements  must  be  made. 

upon  the  nature  of  tSe  test^ 
For  tests  at  higher  voltages  see 
201.«04. 

§  201.304  AC— DC  wattmeters,  single 
phase  (20  to  2,000  c/s,  up  to  15 
amperes  and  500  volts). 

Ordinarily  only  single-phase  ac-dc 
wattmeters  of  0.1  percent  rated  accu¬ 
racy  or  better  are  accepted  for  test, 
which  consist  of  ac-dc  difference  deter¬ 
minations  by  the  procedures  of  items 
201.304  a  to  c.  See  §201.300.  Unless 
otherwise  specified,  these  tests  are  made 
at  2  scale  points  at  0.5  power  factor  on 
a  base  range  and  1  scale  point  at  other 
combinations  of  ranges,  followed  by  tests 
at  unity  power  factor  at  1  scale  point 
on  one  or  more  ranges,  depending  upon 
the  results  obtained. 


Item 

Description 

Fee 

201.304a 

Determination  of  the  difference 
between  the  reading  on  re¬ 
versed  direct  current  and  the 
reading  on  alternating  current 
at  the  first  scale  point  at  which 
this  difference  is  determined, 
at  currente  not  to  exceed  10 

.  . 

$44.00 

201.304b 

Determination  of  this  difference 
at  1  scale  point  on  an  addi¬ 
tional  range,  frequency,  or 
power  factor,  at  enrrents  not  to 

exceed  10  amperes.  _  _ _ _ 

16.00 

201.304c 

Determination'  at  eacb  addi¬ 
tional  scale  point  with  the  same 
combination  of  range,  fre¬ 
quency,  and  power  factor,  at 
currents  not  to  exceed  10  am- 

peres . . . . . . 

7.00 

201.304Z 

For  frequencies  greater  than  70 
c/s  and  for  special  tests  not  cov¬ 
ered  by  the  above  schedule,  ad¬ 
vance  arrangements  must  be 
made.  Fees  will  be  charged 
depending  upon  the  nature  of 
the  test.  > 

§  201.305  Watthour  meters. 


Except  under  unusual  circumstances, 
only  portable  standard  watthour  meters 
(rotating  standards)  will  be  accepted  for 


test.  Tests  consist  of  determinations  of 
the  percentage  registration  of  the  meter 
“as  received”.  If  meters  are  to  be 
cleaned  and  adjusted  this  must  be  done 
before  they  are  submitted  for  test.  NBS 
does  not  undertake  the  cleaning  and 
adjustment  of  meters  and  does  not 
knowingly  begin  tests  on  faulty  meters. 
Before  tests  can  be  started  the  test  con¬ 
ditions  must  be  completely  specified  by 
the  user  as  to  current  and  voltage  ranges 
to  be  tested,  frequency,  applied  voltage 
and  current,  and  power  factor.  A  guide 
listing  a  limited  yet  adequate  schedule 
of  tests  is  available  at  no  charge.  Test 
voltages  should  be  chosen  from  the  fol¬ 
lowing  values:  1,  2,  or  4  times  110,  115, 
120,  125,  and  130  volts.  Test  current 
should  be  chosen  from  the  following 
values:  1,  10,  or  100  times  0.25,  0.5,  0.75, 
1.  1.25,  1.5,  2,  2.5,  3.  3.75,  4,  5,  7.5  am¬ 
peres  (but  not  to  exceed  100  amperes) . 
Tests  at  other  voltages  or  currents  or  at 
power  factors  other  than  1.0  and  0.5 
current  lagging,  will  be  considered  as 
special  tests,  because  rearrangements  of 
circuits  are  required.  (See  201.305z.) 
Unle.ss  otherwise  specified,  test  runs  on 
portable  standard  watthour  meters  (ro¬ 
tating  standards)  are  approximately  100 
seconds  duration.  The  meters  are  ener¬ 
gized  for  at  least  30  minutes  at  rated 
voltage  and  current  on  one  range  before 
starting  the  test. 


Item 

Description 

Fee 

201.305a 

Test  at  60  c/s  on  one  combination 

of  range,  applied  voltage,  and 
power  factor,  at  not  more  than 
five  current  loads.  _  _  .  . 

$54.00 

201.306b 

Additional  test  on  the  same  or  an 

additional  combination  of 
range,  applied  current,  voltage, 
and  power  factor. .  .. 

8.00 

201.306c 

Test  Of  one  or  two  additional 

meter.s  simultaneously  with 
first,  under  the  same  condi¬ 
tions  as  201.305a,  per  meter _ 

28.00 

201.306d 

Test  of  each  additional  meter 

simultaneously  with  the  first, 
under  the  same  conditions  as 

201  ;<n6h,  per  meter 

4.00 

201.306* 

For  special'tests  not  covered  by 

the  above  schedule  advance 
arrangements  must  be  made. 

Fees  will  be  charged  depending 
upon  the  time  required  for  the 

test. 

§  201.306  Current  transformers. 

(a)  Calibration;  NBS  normally  cali¬ 
brates  only  current  transformers  of  high 
quality  for  use  as  reference  standards,. 
NBS  may  decline  requests  for  tests  which 
are  not  to  be  used  for  establishing  or 
checking  a  reference  standard.  If  the 
transformer  quality  is  stated  in  terms  of 
ASA  accuracy  classes,  calibration  will 
normally  be  limited  to  transformers 
stated  to  be  in  the  0.3  percent  class  for 
one  or  more  ASA  burdens.  NBS  equip¬ 
ment  is  primarily  designed  for  testing 
current  transformers  whose  rated  sec¬ 
ondary  current  is  five  amperes.  Results 
obtained  at  frequencies  near  60  c/s  will 
normally  be  reported  to  an  accuracy  of 

*0.05  percent  in  ratio  and  1  minute  in 
phase  angle.  However,  in  some  instances 
the  ratio  can  be  reported  to  an  accuracy 
of  0.02  percent  and  the  phase  angle  to 
0.5  minute. 

(b)  Test  information:  Tests  cannot  be 
started  until  information  is  furnished 
concerning  the  following  conditions:  (I) 
test  frequency,  (2)  secondary  test  cur¬ 
rents,  (3)  secondary  burdens,  (4)  ranges 


to  be  tested.  It  is  customary  to  make 
tests  at  secondary  currents  of  0.5,  1,  2, 

3,  4,  and  5  amperes. 

(c)  Transformer  burden: 

(1)  Current  transformers  should  be 
tested  with  burdens  equivalent  to  the  im¬ 
pedances  imposed  when  the  transformer 
is  used  as  a  reference  standard.  Inclu¬ 
sion  of  tests  at  ASA  burdens  is  not  rec¬ 
ommended.  The  burdens  listed  in  the 
American  Standard  for  Instrument 
Transformers,  C-57.13,  are  for  rating 
purposes  only  and  differ  from  the  instru¬ 
ment  burdens  imposed  on  a  reference 
standard.  Large  errors  in  measurement 
can  result  if  the  values  of  ratio  and  phase 
angle  obtained  with  an  ASA  burden  are 
iised  for  the  transformer  when  it  supplies 
only  an  instrument  burden. 

(2)  Preferably  the  burden  should  be 
specified  in  terms  of  the  measured  re¬ 
sistance  and  inductance,  including  the 
leads  to  connect  the  instiuments  to  the 
secondary  of  the  transformer.  If  this 
measurement  cannot  be  made  conven¬ 
iently,  it  will  suffice  in  most  cases  to 
state  the  name  of  the  maker,  the  type, 
range  and  serial  number  of  each  in¬ 
strument  used  in  the  burden,  and  the 
length  and  size  of  the  wire  of  the  leads 
used  in  the  secondary  circuit.  Alterna¬ 
tively  the  burden  may  be  stated  in  terms 
of  the  volt-amperes  and  power  factor  of 
the  secondary  circuit  at  the  test  fre¬ 
quency. 

(3)  The  test  equipment  regularly  used 
at  NBS  imposes  a  minimum  test  burden 
of  about  0.16  ohm  with  a  minimum  in¬ 
ductance  of  about  10/ih.  (If  the  biurden 
inductance  is  larger  than  lOAih,  the  mini- 
miim  resistance  is  increased  above  0.16 
ohm.)  Special  test  equipment  and  pro¬ 
cedures  must  be  used  for  burdens  lower 
than  0.16,  ohm,  so  that  advance  arrange¬ 
ments  must  be  made  and  higher  fees 
must  be  charged.  In  planning  for  the 
tests  of  a  transformer  it  is  therefore  de¬ 
sirable  to  select  a  low  burden,  but- one 
larger  than  this  minimum,  preferably  not 
less  than  0.2  ohm.  The  required  total 
may  be  made  up  by  incorporating  resist¬ 
ance  in  the  leads  to  the  instnunents. 

(d)  Multi-range  current  transform¬ 
ers,  in  which  the  same  sections  of  pri¬ 
mary  windings  are  used  in  series  and  in 
parallel,  usually  have  phase  angles  and 
ratio  factors  which  are  equal  on  the 
several  ranges  to  within  the  accuracy 
needed  for  almost  any  measurement  pur¬ 
pose.  Hence  a  test  at  six  values  of  sec¬ 
ondary  current  on  one  range  is  nearly 
always  sufficient  to  determine  the  char¬ 
acteristics,  of  the  transformer.  Further 
tests,  often  made  at  0.5  and  5  secondary 
amperes  on  each  additional  range, 
merely  serve  as  a  safeguard  by  means  of 
which  mistakes  in  winding  may  be  de¬ 
tected.  When  the  various  ranges  of  a 
multi-range  transformer  are  obtained 
by  taps  on  either  winding,  this  relation 
does  not  necessarily  hold,  particularly 
in  the  case  of  secondary  taps;  and  tests 
in  addition  to  the  initial  six-point  test 
•  on  one  range  should  be  made,  using  two 
values  of  secondary  current  on  each  of 
the  ranges  so  obtained.  Transformers 
of  some  designs,  however,  show  very  little 
difference  in  ratio  factor  and  phase 
angle  on  the  various  ranges,  and  the 
Bureau  should  be  consulted  before  tests 
on  a  large  number  of  ranges  are 
requested. 
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(e)  Demagnetization:  Unless  other¬ 
wise  specified,  current  transformers  will 
be  demagnetized  before  being  tested.  If 
it  is  desired  to  have  a  transformer  tested 
as  submitted  (without  demagnetization) . 
this  fact  should  be  specifically  stated. 

(f)  Test  limitation  at  frequencies 
greater  than  60  c/s:  At  400  c/s,  the  maxi¬ 
mum  current  range  for  which  tests  are 
made  is  about  200  amperes  and  the  phase 
angle  values  are  normally  reported  to 
an  accuracy  of  3  minutes;  at  800  c/s 
there  is  a  further  reduction  in  the  cur¬ 
rent  range  and  accuracy.  If  the  burdens 
at*  these  higher  frequencies  are  specified 
in  terms  of  volt-amperes  and  power  fac¬ 
tor,  the  frequency  for  which  these  values 
are  stated  must  be  clearly  indicated  so 
that  the  proper  burden  resistance  and 
inductance  can  be  duplicated. 

(g)  Recalibration:  At  room  tempera¬ 
ture  the  ratio  .and  phase  angle  under  a 
specified  test  condition  should  be  re¬ 
peatable  unless  the  core  is  magnetized. 
Once  stability  has  been  demonstrated  a 
current  transformer  should  not  require 
recalibration  at  intervals  less  than  five 
years. 


Item 

Description 

Fee 

201.306a-l 

Determinatious  of  the  ratio  and 
phase  angle  of  a  current  trans¬ 
former  on  one  range  at  1  fre¬ 
quency  and  1  burden  (not  less 
than  0.2  obm  resistance)  at  not 
more  than  6  values  of  secondary 
current,  namely,  0.5,  1,  2,  3,  4, 

and  5  amperes  unless  otherwise 
specified;  primary  current  not 

• 

to  exceed  600  amperes . 

$87.00 

201.306a-2 

Same  as  a-1  except  primary  ciur- 
rent  greater  than  600  amperes 

but  not  to  exceed  8,000  amperes. 

115.00 

201.306b-l 

Determinations  of  the  ratio  and 
phase  angle  at  1  value  of  second¬ 
ary  current  on  an  additional 
combination  of  frequency, 
range,  and  burden  (not  1^ 
than  0.2  ohm  resistance);  pri¬ 
mary  current  not  to  exceed  600 

ampnrM  _ 

18.00 

201.306b-2 

Same’  as  b-1  except  primary  cur¬ 
rent  greater  than  600  amperes 

but  not  to  exceed  8,000  amperes. 

26.00 

201.306c 

Determinations  of  ratio  and 
phase  angle  at  an  additional 
value  of  secondary  current  with 
the  same  combination  of  fre¬ 
quency,  range  and  burden  used 
in  201.306  a  or  b,  primary  cur- 

rent  not  to  exceed  8,000  amperes. 

9.00 

201.306Z 

For  tests  of  current  transfonners  ' 
at  frequencies  other  than  26, 60, 
or  60  c/s,  or  with  burdens  less 
than  0.2  ohm  resistance,  or  with 
primary  currents  greater  than 
8,000  amperes,  and  for  special 
tests  not  covered  by  the  above 
schedule  advance  arrangements 
must  be  made.  Fees  will  be 
charged  depending  upon  the 
nature  of  the  test. 

§  201.307  Current  transformer 

'  com- 

parators  (testing  sets). 

Item 

Description 

Fee 

201.307a 

Determination  of  the  values  of 
current  ratio  and  phase  angle 
for  settings  of  the  dials  of  a 
current  transformer  comparator 
for  60  c/s  (not  exceeding  13 
points  on  ratio  dial  and  16  on 

201.307b 

Phase  angle  dial!  _ 

$265.00 

Determination  according  to  201.- 
307a  having  been  made,  for 
10  determinations  at  26  c/s  or 
for  determinations  on  the 
second  range  of  a  double  range 

201.307* 

comparator _ 

40.00 

For  special  tests  not  covered  by 
the  above  schedule,  advance 
arrangements  must  be  made. 
Fees  will  be  charged  depending 
upon  the  nature  of  the  test. 

Magnetic  Measurements 
§  201.400  General. 

(a)  A  general  discussion  of  magnetic 
principles  and  methods  used  in  magnetic 
testing  is  given  in  NBS  Circular  456, 
Magnetic  Testing,  issued  in  1946.  Copies 
can  be  purchased  from  the  Superintend¬ 
ent  of  Documents,  Government  Printing 
OflBoe,  Washington  25,  D.C.,  price  10 
cents. 

(b)  Tests  in  this  field  are  for  the  most 
part  made  on  samples  which  serve  as 
standards  to  coordinate  work  in  various 
laboratories  and  thus  secure  uniformity 
in  commercial  testing.  For  this  purpose 
it  is  essential  that  the  standard  bars  be 
very  uniform  in  their  magnetic  proper¬ 
ties.  The  National  Bureau  of  Standards 
does  not  normally  make  routine  accept¬ 
ance  tests  of  magnetic  materials  unless 
these  specimens  are  to  be  used,  at  le^t 
temporarily,  as  standards.  The  standard 
dimensions  of  magnetic  test  specimens 

'are  given  in  S§  201.401  and  201.402.  It 
is  occasionally  possible  to  test  specimens 
of  unusual  materials  or  shapes  where  the 
services  of  the  National  Bureau  of 
Standards  are  needed  in  the  develop¬ 
ment  of  new  test  procedures  which  are 
likely  to  be  of  importance  in  the  indus¬ 
try.  In  such  cases  a  full  understanding 
of  the  problem  should  be  developed  by 
correspondence,  or  preferably  by  a  visit 
which  will  permit  direct  discussion  be¬ 
tween  the  engineers  concerned  and  our 
staff. 

§  201.401  General  magnetic  measure¬ 
ments;  normal  induction  and 
hysteresis. 

Specimens  submitted  for  test  should  be 
of  rectangular  cross  section,  width  not  to 
exceed  3.0  cm  (.IVs  in.) ;  thickness  not  to 
exceed  1.0  cm  (%  in.) ;  for  magnetizing 
forces  from  0  to  300  or  0  to  5,000  oersteds, 
length  to  be  not  less  than  25.4  cm  (10 
in.) ;  for  magnetizing  forces  in  the  range 
100  to  5,000  oersteds,  length  to  be  not 
less  than  7  cm  (2%  in.).  Specimens 
whose  permeability  is  not  greater  than  4 
may  be  of  circular  cross  section,  diame¬ 
ter  not  to  exceed  1.27  cm  (V&  in.)  but  in 
any  event  cross-sectional  area  must  be 
not  less  than  0.2  sq.  cm  (0.031  sq.  in.) . 


Item 

Description 

Fee 

201.401a 

Determination  of  data  for  normal 
induction  curve  in  the  range  0-300 
oersteds.  .  . 

$60.00 

60.00 

201.401b 

Determination  of  data  for  normal 
induction  curve  in  the  range  100- 
6,000  oersteds _ 

201.401c 

Determination  of  data  for  normal 
induction  curve  in  the  range 
0-5,000  oersteds _ 

90.00 

201.401d 

Determination  of  data  for  demagneti¬ 
zation  curve,  1  value  of  magnetiz¬ 
ing  force _ _ 

60.00 

201.401e 

Same  as  20L401d,  each  additional 
value  of  maximum  magnetizing 
force.. . . . . 

40.00 

201.401f 

Determination  of  permeability  for 
specimens  whose  permeability  is 
less  than  4;  first  sp^men _ 

20.00 

201.401g 

Each  additional  spedmen  submitted 
at  the  same  time _ 

10.00 

201.401* 

For  examination  of  material  found  to 
be  unsuitable  for  test,  or  for  special 
tests  not  covered  by  tbe  above 
schedule,  fees  will  be  charged 
dependent  on  the  cost  of  such 
examination  or  special  test. 

§201.402  Magnetic  materials;  A— C 

permeability  and  core  loss. 

Test  specimens  should  consist  of  the 
proper  number  of  strips  3  cm  (l%o  in.) 


wide  and  either  28  cm  (11%2  in.)  to  30.5 
cm  (12  in.),  or  50  cm  in.)  long 

prepared  in  accordance  with  the  speci¬ 
fications  of  the  American  Society  for 


Testing  Materials,  A-34. 

Item 

Description 

Fee 

201.402a 

Determination  of  total  core  loss  at 
60  c/8  at  1'  value  of  maximum  in- 
dnetinn  _  . 

$45.00 

201.402b 

Same  as  201.402a,  eadi  additional 

16.00 

201.402c 

Determination  of  a-c  permeability 
at  60  c/s  at  1  value  of  maximum 
induction.  ..  _  _ _ 

46.00 

201.402d 

Same  as  201.402c  each  additional 
value  of  muTimum  indnctinn . 

15.00 

201.402* 

For  examination  of  material  found 
to  be  unsuitable  for  test,  or  for 
special  tests  not  covered  by  the 
above  schedule,  fees  will  be 
charged  dependent  on  the  cost  of 
such  examination  or  special  test. 

§  201.403  Magnetic  testing  apparatus; 
mutual  inductors,  search  coils,  and 
fluxmeters. 


Item 

Description 

Fee 

201.403a 

Determination  of  mutii^  induction 
by  direct  current.  _ _ _ 

$30.00 

201.403b 

Same  as  201.403a,  each  additional 
inductor  submitted  at  tbe  same 
time  or  each  additional  value  for 

16.00 

201.403c 

Determination  of  the  area-turns  of  a 
!)eArch  coil,  first  coil  . . 

36.00 

201.403d 

Each  additional  search  coil  submit¬ 
ted  At  tbe  seme  time  . . 

20.00 

201.403e 

Calibration  of  fluxmeter  at  not  more 
than  6  points  on  1  range  . . 

46.00 

201.403f 

Calibration  of  fluxmetdr  at  1  scale 

10.00 

201.403g 

201.403Z 

C^bration  of  Standard  Magnets.... 

For  examination  of  apparatus  unsuit¬ 
able  for  test,  or  for  special  tests  not 
covered  by  the  above  schedule, 
fees  will  be  charged  dependent  on 
tbe  cost  of  such  examination 'or 
special  test. 

30.00- 

70.00 

Dielectric  Measurements 

§  201.500  Dielectric  constant  and  dis¬ 
sipation  factor. 

In  general,  NBS  will  make  tests  of  in¬ 
sulating  and  dielectric  properties  of  ma¬ 
terials  only  on:  (1)  Specimens  of  known 
composition  of  pure  materials  for  which 
values  are  considered  of  use  by  the  Bu¬ 
reau,  or  by  other  government  agencies; 
and  (2)  dielectric  reference  standards 
made  from  materials  exhibiting  repro¬ 
ducible  behavior  imder  specified  en-^ 
vironmental  conditions  (such  as  humid¬ 
ity),  when  such  standards  are  needed 
for  improving  methods  of  measurement. 
Measurements  are  not  made  on  the  ef¬ 
fective  insulation  resistances,  dielectric 
constant  or  dissipation  factor  of  struc¬ 
tures  and  assemblies  of  insulation,  or  on 
electric  breakdown  generally.  Inquiries 
giving  comprehensive  information  re¬ 
garding  any  tests  desired  from  low  fre¬ 
quencies  up  to  30  kc/s  should  be  directed 
to  the  National  Bureau  of  Standards, 
Washington  25,  D.C.  Inquiries  concern¬ 
ing  tests  above  30  kc/s  should  be  ad¬ 
dressed  to  the  National  Bureau  of  Stand¬ 
ards.  Boulder,  Colorado. 

Voltage  Ratio  and  High  Voltage 
Measurements 

Note:  See  §  201.102  for  information  relative 
to  the  calibration  of  resistive  voltage  dividers 
with  direct  current.  See  §  201.302  for  infor¬ 
mation  relative  to  the  calibration  of  volt 
boxes. 
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§  201.601  Voltage  dividers. 

(a)  The  calibration  of  ratio  devices 
such  as  voltage  dividers  need  not  be  re¬ 
ferred  to  the  national  standards  of  in¬ 
ductance  or  resistance  or  to  any  other 
national  standard.  However,  methods 
and  equipment  are  available  at  NBS  for 
the  measurement  of  alternating-voltage 
ratios  with  high  accuracy,  and  a  routine 
calibration  service  for  first  quality  decade 
inductive  voltage  dividers  is  provided. 
Inductive  voltage  dividers  which  incor¬ 
porate  a  resistive  divider  as  a  fine  adjust¬ 
ment  are  not  accepted  for  calibration. 

(b)  The  largest  contribution  to  insta¬ 
bility  in  inductive  voltage  dividers  often 
arises  in  the  decade  switches.  Variable 
contact  resistance  in  these  switches 
sometimes  affects  the  stability  of  volt- 
age-ratio  measurements  to  a  significant 
extent  but  is  most  evident  by  its  effect  on 
the  phase  angle.  When  a  decade  induc¬ 
tive  divider  exhibits  large  changes  in 
phase  angle  on' repeated  measurements 
after  the  switches  have  been  disturbed, 
the  divider  should  no  longer  be  consid¬ 
ered  satisfactory  for  use  as  a  standard 
of  voltage  ratio. 

(c)  Corrections  for  the  separate  dec¬ 
ades  of  an  inductive  divider,  in  general, 
cannot  be  simply  combined;  however,  the 
correction  to  a  step  setting  of  one  of  the 
higher  decades  is  usually  independent 
of  the  setting  of  the  lowest  decades. 
Stray  impedances  must  be  fixed  by  con¬ 
necting  the  case  to  the  divider  at  one 
point;  and  unless  otherwise  specified,  the 
case  will  be  connected  to  one  of  the  com¬ 
mon  terminals.  Calibration  intervals  of 
three  years  ^ould  be  satisfactory  for 
good  quality  inductive  voltage  dividers 
which  have  not  been  abused. 

(d)  Decade  Inductive  voltage  dividers 
are  calibrated  at  NBS  by  a  comparison 
method  using  as  a  working  standard  a 
well-constructed  inductive  divider  which 
has  previously  been  calibrated  by  capaci¬ 
tance-ratio  methods.  The  comparison 
method  is  simple  and  convenient  and  can 
be  used  in  other  laboratories  for  the 
rapid  calibration  of  other  voltage  di¬ 
viders.  Accordingly,  it  is  recommended 
that,  in  general,  only  one  divider  from 
a  laboratory  be  submitted  to  NBS  for 
calibration  and  that  other  dividers  be 
calibrated  by  a  comparison  method  using 
it  as  a  standard. 

Item  Description  'Fee 

201.<S01a  Determination  of  the  ratio  and 
phase  angle  of  an  inductive  volt¬ 
age  divider  for  each  setting  of 
each  of  the  three  highest  dec¬ 
ades  (all  decades  except  the  one 
under  test  being  set  to  0)  and 
for  two  arbitrary  settings  of  all 
decades  at  mie  frequency  (100, 

400  or  1,000  c/s)  and  wiUi  an  in¬ 
put  voltage  not  exceeding  IfiOv 

rms . . .  $115.00 

201. 601x  Determinations  of  the  ratios  and 

phase  angles  of  resistive  or  ca¬ 
pacitive  voltage  dividers  and  of  n 

Inductive  voltage  dividers  be¬ 
yond  those  covered  in  201.001a 
are  handled  on  a  special  test 
basis,  and  advance  arrange¬ 
ments  must  be  made.  Fees 
will  be  charged  dependent  upon 
the  nature  of  the  test. 


§  201.602  Yrrftage  tranaformo^. 

(a)  Acceptance.  NBS  normally  ac¬ 
cepts  voltage  transformers  for  calibra¬ 
tion  only  if  they  are  suitable  for  use  as 
oreference  standards.  Results  of  tests 
at  or  near  60  c/s  will  normally  be  re¬ 
ported  to  0.01  percent  in  ratio  and  1 
minute  in  phase  angle. 

(b)  Test  information.  Tests  cannot 
be  started  until  information  is  fur¬ 
nished  concerning  the  following  test 
conditions;  (1)  test  frequency,  (2)  sec¬ 
ondary  test  voltages,  (3)  secondary  bur¬ 
dens,  (4)  ranges  to  be  tested. 

(c)  Transformer  hurdens.  The  ratio 
and  phase  angle  of  a  voltage  transformer 
vary  linearly  with  secondary  current 
under  conditions  of  constant  voltage, 
frequency,  and  power  factor  within  its 
rating.  Hence,  if  values  of  ratio  and 
phase  angle  are  determined  on  open  cir¬ 
cuit  (zero  biurden)  and  at  one  burden 
having  a  particular  power  factor,  values 
at  other  current  burdens  with  the  same 
power  factor  (and  at  the  same  voltage 
and  frequency)  can  be  found  by  linear 
interpolation.  If  the  ratio  and  phase 
angle  of  a  voltage  transformer  are  known 
both  on  open  circuit  (zero  burden)  and  at 
a  single  unity  power-factor  burden,  the 
ratio  and  phase  angle  for  any  burden 
within  its  rating  at  any  power  factor  (at 
the  same  voltage  and  frequency)  can 
be  computed  with  sufficient  acciuracy  for 
many  measurement  purposes  by  the  fol¬ 
lowing  formulas: 

coe4-K7o-7i)  sln*l, 

and 

7=7,+^[(F,-F,)  Sin  ♦-  (7,— Vi)  COS  ♦]. 

'1 

Where  I,  and  I  are  the  secondary  ciirrents  at 
the' known  unity  power  factor  burden  and 
the  desired  biuden,  respectively;  F,,  and 
F  are  the  ratio  correction  factors  at  aero 
burden,  the  known  unity  power-factor  bur¬ 
den  and  the  desired  burden,  respectively; 
7^  7j,  and  7  are  the  correqwndlng  phaM 
angles  In  radians;  and  cos  *  Is  the  power 
factOT  Ot  the  desired  burden  (♦  being  taken 
as  porttlve  for  Inductive  burdens) .  The  fol¬ 
lowing  conversion  factors  apply: 

1  minute =0.000291  radian 

1  radian  =3438  minutes 

The  “standard  burdens”  of  the  ASA 
Standard  for  Instrument  Transformers 
(C57.13)  are  for  rating  purposes  only, 
and  are  not  recommended  for  use  as 
test  burdens  in  calibrating  a  voltage 
transformer  for  use  as  a  reference  stand¬ 
ard.  Values  of  ratio  and  phase  angle 
at  any  ASA  burden  can  be  computed  with 
sufficient  accuracy  for  rating  purposes 
by  using  the  above  formulas^  The  test 
burdens  recommended  are  stated  in 
items  201.602  a.  b,  or  c  below.  In  these 
it^ns,  the  instrument  burden  “to  be 
specified  by  the  user”,  should  preferably 
be  the  burden  with  which  the  trans¬ 
former  will  be  used  as  a  reference  stand¬ 
ard,  in  the  test  circuit,  and  may  be 
stated  either  in  terms  of  volt-amperes 
and  power  factor  at  a  specified  voltage 
and  frequency,  or  the  resistance  and  re¬ 
actance  of  the  test  circuit  elements. 

(d)  Test  voltages.  When  a  second¬ 
ary  burden  of  fixed  impedance  is  used. 


the  ratio  and  phase  angle  of  a  well  de¬ 
signed  voltage  transformer  are  nearly 
independ^t  of  the  secondary  voltage 
within  its  normal  operating  range. 
Hence,  tests  at  a  single  voltage  are  suf- 
ficent  unless  the  transformer  is  to  be 
operated  over  an  extended  voltage 
range.  In  extended-range  operation 
the  variations  of  ratio  factor  and  phase 
angle  with  voltage  are  identical  for  any 
constant-impedance  burden.  Hence,  it 
should  be  sufficient  to  make  ratio  and 
phase-angle  determinations  at  the  ex¬ 
tremes  of  the  expected  voltage-range  of 
operation  and  at  one  or  perhaps  two  in¬ 
termediate  voltage  points  on  one  burden 
(preferably  zero  burden).  Tests  at  all 
additional  bmrdens  need  be  made  at  only 
a  single  voltage. 

(e)  Multi-range  transformer.  When 
multiple  ranges  are  provided  by  series- 
parallel  primary  connections,  the  ratio 
correction  factors  and  phase  angles  (for 
constant  secondary  voltage,  burden,  and 
frequency)  are  practically  identical  for 
all  ranges  so  obtained.  (Hence  a  single 
determination  on  each  range  after  the 
first  serves  to  completely  define  the 
transformer  performance  when  the  add¬ 
ed  ranges  are  obtained  by  primary 
series-parallel  combinations.)  When 
multiple  ranges  are  obtained  by  tapping 
a  portion  of  one  of  the  windings,  or  by 
secondary  series-parallel  combinations, 
the  ratio  correction  factors  and  phase, 
angles  are  not  necessarily  the  same  on 
the  various  ranges.  , 

(f)  Fuses.  It  is  recommended  that 
voltage  transformers  Intended  as  refer¬ 
ence  standards  be  used  without  fuses, 
because  fuse  resistance  affects  both  ratio 
and  phase  angle  values  so  that  fuse  de¬ 
terioration  or  replacement  may  alter  the 
values.  When  a  fused  transformer  is 
submitted,  tests  with  the  fuses  in  place 
will  be  made  only  if  this  is  specifically  re¬ 
quested  by  ttie  customer. 

(g)  Tests  at  400  c/s.  Ratio  and  phase 
angle  determinations  at  400  c/s  can  be 
made  up  to  9,000  volts.  Results  of  such 
tests  will  normally  be  reported  to  0.03 
percent  in  ratio  and  3  minutes  in  phase 
angle. 

(h)  Recalibration.  The  ratio  and 
phase  angle  of  a  voltage  transformer  for 
a  given  burden,  voltage,  and  frequency 
should  not  change  significantly  with 
time  unless  the  transformer  is  damaged. 
Once  stability  has  been  demonstrated,  a 
transformer  should  not  require  recali¬ 
bration  at  intervals  less  than  five  years. 

(1)  Shipment.  Heavy  transformers 
should  be  shipped  In  wooden  boxes  and 
held  in  place,  if  necessary,  by  checks  or 
cleats.  Lai^e  transformers,  especially 
those  having  oil-filled  iron  cases,  should 
be  crtdied  separately  and  arranged, 
whenever  possible,  so  that  the  terminals 
can  be  made  accessible  for  tests  without 
removing  the  entire  crate.  The  tops  of 
boxes  should  be  marked  "this  side  up”. 
Large  transformers  (those  more  than  12 
ft.  high  including  crating,  or  weighing 
more  than  6,000  lbs)  require  special  han¬ 
dling;  and  advance  arrangements,  in¬ 
cluding  provision  for  delivery  Inside  the 
laboratory,  must  be  made. 
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RULES  AND  REGULATIONS 


Item  Deaoriptioa  Fee 


201.602a-l  Deterabistkms  of  the  ratio  and 
phase  angle  of  a  voltage  trans¬ 
former  at  1  treqoency,  2S,  80  or 
60  (Vs,  1  range  and  1  secondary 
voltage,  with  not  more  than  4 
values  of  secondary  burden; 
namely,  those  giving  tero,  half, 
and  full  rated  noninductive 
load  at  rated  voltage,  and  with 
1  instrument  burdoi  of  approx¬ 
imately  unity  power  factor  to 
be  specified  by  the  user;  pri¬ 
mary  voltage  not  to  exom 

284K>0  volts _  $86.00 

201.602a-2  As  in  a-1  except  primary  voltage 
greater  than  ^000  volts  but 

not  to  exceed  100,000  volts _  120. 00 

201.602b  Determination  of  ratio  and  phase 
angle  at  1  value  of  secondary 
voltage  on  an  additional  range 
or  fr^uency,  and  with  any  of 

tto  burdens  used  in  201.602a _  16. 00 

201,002c  Determination  of  ratio  and  phase 
angle  with  an  additional  bur¬ 
den  (already  used  in  201.602a) 
and  with  the  same  combina¬ 
tion  of  range,  frequency,  and 

volta^  used  in  Wl.60% _  14. 00 

201.602(}  Determination  of  ratio  and  phase 
angle  at  an  additional  burden 
of  approximately  unity  power 
factor  other  than  those  used  in 

201.602a .  40.00 

201.602e  Determination  of  ratio  and  phase 
angle  at  an  additional  value  of 
secondary  voltage  on  the  same 
combination  of  range,  fre¬ 
quency,  and  burden  used  in 

201.602  a,  b,  or  c _ _  8. 00 

201.6021  For  tests  of  voltage  transformers 
at  other  frequencies,  with  pri¬ 
mary  voltage  greater  than  100,- 
000  volts  or  with  other  than 
unity  power  factor  burdens, 
and  for  other  special  tests  not 
covered  by  the  above  schedule, 
advance  arrangements  must  be 
made.  Fees  will  be  charged 
depending  on  the  nature  of  ttte 
test.  At  400  c/s,  test  fees  are 
approximately  double  those  at 
60  c/s. 


§  201.603  Voltage  transformer  com* 
parators. 


Item 

Description 

Fee 

201.603X 

Calibrations  of  voltage  tram- 
former  comparators  are  ban¬ 
died  on  a  special  test  basis; 
however  advance  arran^ 
ments  need  not  be  made. 
Fees  will  be  charged  dependent 
upon  the  nature  of  the  odibra- 
tion  required. 

§  201.604  Kilovoltmeters. 


Item 

Description 

Fee 

201.604a 

Calibration  of  kilovoltmeters  at  6 
scale  points  on  one  range  using 
60  c/s  alternating  voltage  (up  to 

60  kv) . 

$80.00 

201.604b 

Calibration  of  kilovoltmeters  at  5 
scale  points  on  one  range  using 
direct  voltage  of  one  polarity  to 

ground  (up  to  60  kv) . . 

80.00 

201.604c 

Calibration  at  one  scale  point  on 
an  additional  range  (up  to  60 

kv)  for  201.604  a  or  b . . 

21.00 

201.604d 

Calibration  of  each  additional 
scale  point  on  one  of  the  ranges 
calibrated  under  201.604  a,  b 

or  c . . . . . . 

7.00 

201.604Z 

For  calibration  at  voltages  above 
60  kv,  advance  arrangements 
must  be  made.  Fees  will  be 
charged  dependent  upon  the 
nature  of  the  calibration  re¬ 
quired. 

High  Freqxtehcf  Region 
§  201.800  GeneraL 

(a)(1)  In  the  hie^  frequency  region 
of  approximately  30  kc/s  to  300  Mc/s  and 


higher,  the  Electronic  Calibration  Cen¬ 
ter,  Boulder  Laboratories,  is  equipped  to 
calibrate  standards  of  voltage,  power, 
impedance,  attenuation,  and  field 
strength.  These  standards  are  limited 
at  present  to  those  designed  for  cw 
measurements  and  those  having  coaxial 
terminals  (usually  Type  N  connectors). 
No  general  provisions  have  yet  been 
made  for  standards  with  balance  trans¬ 
mission-line  terminals. 

(2)  Stable  rf  power  sources  and  detec¬ 
tors  are  required  to  perform  such  meas¬ 
urements.  This  is  accomplished  by  use 
of  crystal-controlled  rf  power  sources 
and  receivers.  Rf  power  sources  have 
power  stabilization  circuits  that  provide 
a  power  output  constant  to  within  0.1 
percent  or  ^tter  over  periods  of  one 
hour  or  more.  Special  low  noise,  crys¬ 
tal-controlled  receivers  meet  the  exact¬ 
ing  requirements  to  monitor  or  detect 
these  signals.  In  using  standards  at 
high  frequencies  it  is  often  desirable,  and 
even  necessary,  to  duplicate  these  con¬ 
ditions. 

(3)  Calibration  services  for  high  fre¬ 
quency  standards  are  available  at  the 
fixed  frequencies  of  30,  100,  and  300 
kc/s,  and  1,  3,  10,  30.  100,  and  300  Mc/s. 
Calibrations  are  available  at  other  fre¬ 
quencies  for  some  standards,  as  well  as 
continuous  frequency  coverage  up  to 
1000  Me  for  certain  calibrations,  but 
usually  with  less  accuracy. 
suqecnel-71 

(4)  Type  N  connectors  limit  the  ac¬ 
curacy  of  measurements  in  the  high 
frequency  region  to  some  extent.  To 
avoid  instability  from  this  cause,  certain 
mechanical  dimensions  of  Tsrpe  N  con¬ 
nectors  used  on  interlaboratory  stand¬ 
ards  should  fall  within  tolerances  speci¬ 
fied  by  the  Armed  Services  Electro 
Standards  Agency  (ASESA)  in  Procure¬ 
ment  Specification  MIIj-C-7  1.  If  dimen¬ 
sions  fall  outside  the  specified  tolerances, 
there  is  a  possibility  of  damaging  the 
mating  connectors  on  interlaboratory 
standards  and  NBS  working  standards. 
Details  for  the  Plug  UQ-21D/U  are  from 
Military  Standard  Drawing  No.  MS  91236 
(supersedes  Drawing  No.  AS-2110). 
Details  for  the  Receptacle  UC1-22D/U  or 
UGK-23D/U  are  from  Military  Standard 
Drawing  No.  MS  91237  (supersedes 
Drawing  No.  AS-2110).  This  informa¬ 
tion  can  be  procured  from  the  Director, 
Armed  Services  Electro  Standards 
Agency,  Port  Monmouth,  New  Jersey. 

(b)  Pees:  The  fees  to  be  charged  for 
the  following  calibration  services  per¬ 
formed  at  the  Boulder  Laboratories  are 
not  fixed  ^t  this  time  but  estimates  will 
be  furnished  on  request  to  those  who 
plan  to  submit  standards  for  calibration. 
However,  these  estimates  are  not  binding 
and  bills  will  be  submitted  for  the  actual 
costs  incurred  by  the  Electronic  Cali¬ 
bration  Center. 

§  201.801  Rf,  rf— dc  voltmeters,  and 
thermal  converters  in  the  frequency 
range  of  30  kc/s  to  400  Mc/s;  from 
0.2  to  500  volts. 

Ordinarily  instruments  equally  suit¬ 
able  for  use  on  dc  and  rf  will  be  cali¬ 
brated  only  for  rf-dc  difference  by  the 


procedure  of  item  201.801a,  since  periodic 
calibrations  can  be  made  by  the  user  on 
reversed  direct  current.  Such  reversed 
d-c  calibrations  will  be  made  at  NBS 
only  under  imusual  circumstances  and 
by  advance  arrangement.  Instruments 
suitable  for  use  only  on  rf  will  be  given 
rf  calibrations  by  the  procedures  of  items 
201.801a,  b.  Instruments  which  respond 
to  average  or  peak  values  or  which  are 
not  in  ASA  accuracy  class  percent  or 
better  are  not  usua^  accepted  for  cali¬ 
bration  below  30  Mc/s. 


Item 

Description 

Fee 

201.801a 

Determination  of  voltage  at  30, 
100,  300,  kc/s,  1,  3,  10,  30  and 

100  Mc^  from  0.2  to  800  volts... 

(•) 

.  201.801b 

Determination  of  voltage  at  300 
and  400  Mc/s  from  0.2  to  100 

volts _ _ 

(•) 

201.801Z 

Special  calibrations  not  covered 

by  the  above  schedule _ _ 

(•) 

•Bee  1201.800  (b)  Fees. 


§  201.802  Rf  voltmeters  and  signal 
sources  in  the  frequency  range  of 
30  kc/s  to  900  Mc/s,  from  1  micro¬ 
volt  to  0.1  volt. 

The  Bureau  normally  issues  reports  of 
calibrations  only  on  high  quality  volt¬ 
meters  suitable  for  use  as  interlaboratory 
standards.  These  instruments  should 
have  a  stsdiility  of  one  percent  or  better 
and  an  accuracy  of  three  percent.  Rf 
voltmeters  will  be  calibrated  by  the  pro¬ 
cedures  of  items  201.802  a,  b.  Reports  of 
calibrations  are  issued  on  signal  sources 
high  enough  in  quality  to  be  considered 
as  interlaboratory  standards.  If  these 
instruments  are  equally  suitable  for  use 
on  dc  and  rf ,  they  will  be  calibrated  for 
ac-dc  difference  by  the  procedures  of 
items  201.802  a,  b,  c.  Signal  sources  suit¬ 
able  for  use  only  on  rf  will  be  calibrated 
by  the  procedures  of  items  201.802  a,  c. 


Item 

Descriptkm 

Fee 

201.802a 

Determination  of  voltage  for  volt¬ 
meters  and  signal  sources  from 
30  kc/s  to  400  Mc/s,  from  1 

> 

microvolt  to  0,1  volt . . 

(•) 

201.802b 

Determination  of  voltage  for  volt¬ 
meters  from  400  to  1000  Mc/s, 

from  100  microvolts  to  0.1  volt.. 

(•) 

201.802c 

Determination  of  voltage  for  sig¬ 
nal  sources  from  30  kc/s  to  900 

Mc/s,  from  100  microvolts  to  0.1 

volt _ 

(*) 

201.802Z 

Special  calibrations  not  covered 

by  the  above  schedule . . 

(•) 

•See  S201.800(b)  Fees. 

§  201.803  Power  meters,  30  kc/s  to  400 
Mc/s. 

(a)  For  maximum  calibration  accu¬ 
racy,  interlaboratory  rf  power  meters 
should  repeat  readings  to  one  percent  or 
better  with  a  constant  power  input. 

(b)  At  present  only  rf  power  meters 
utilizing  Type  N  connectors  for  rf  power 
Input  can  be  calibrated.  If  an  adapter 
to  a  Type  N  connector  is  necessary,  it 
must  be  sealed  on  the  instrument  prior 
to  making  measurements  in  order  for 
the  calibration  to  be  valid.  Refer  to 
201.800  for  specisd  requirements  of  Type 
N  connectors  used  on  interlaboratory 
standards. 
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§  201.808  Field  strength  meters,  30  cps 
to  1000  Mc/s. 

(a)  Field  strength  standards  and  field 
strength  meters  are  calibrated  in  terms 
of  cw  signals  in  the  frequency  range 
from  30  cps  to  1000  Mc/s.  Loop  an¬ 
tennas  are  calibrated  in  the  frequency 
range  from  30  cps  to  30  Mc/s,  and  hori¬ 
zontally  polarized  dipole  antennas  are 
calibrated  from  30  to  300  Mc/s.  The 
magnitude  of  the  calibfating  fields  vary 
from  approximately  25  to  200  mv/m  for 
locg)  antennas,  and  approximately  50 
mv/m  for  dipole  antennas.  The  ac- 
ciu*acy  of  the  antenna  calibrations  varies 
from  3  to  15  percent  dei^nding  on  the 
frequency  and  the  quality  of  the  instru- 
mefit. 

(b)  The  internal  characteristics  of 
field  strength  meters,  such  as:  the  over¬ 
all  linearity  of  the  receiver,  accuracy  of 
the  signal  input  attenuators,  and  the 
accuracy  of  the  receiver  as  a  two-termi¬ 
nal  rf  voltmeter  can  be  measured  at  fre¬ 
quencies  from  30  cps  to  1000  Mc/s.  The 
accuracy  of  these  measurements  varies 
from  approximately  1  to  10  percent 
depending  on  the  frequency  and  quality 
of  the  instrument. 

(c)  When  field  strength  standards  or 
meters  are  submitted  for  calibration  an 
instruction  manual  and  all  accessories 
should  be  included,  and  the  Instrument 
should  be  in  perfect  operating  condi¬ 
tion. 


characteristic  impedance  of  50+j0  ohms. 
Since  mismatch  affects  calibration  ac¬ 
curacy,  the  types  of  allowable  connectors 
are  limited.  Only  Type  N  connectors 
meeting  MIL-C-70  Specification  or 
fianged  connectors  having  a  known  plane 
of  reference  compatible  with  those  in  use 
by  NBS  will  be  accepted.  Maximum 
power  to  any  attenuator  will  not  exceed 
twenty  milliwatts  unless  prior  arrange¬ 
ments  for  higher  power  levels  have  been 
made.  Calibrations  are  performed  at  the 
following  frequencies:  1,  10,  30,  60,  100 
and  300  Mc/s.  The  accuracy  given  will 
vary  from  0.01  to  0.1  decibel,  depending 
on  the  quality  of  the  device. 


Description 


Calibration  of  r/f  power  meters 
at  one  frequency  at  100,  300 
kc/s;  1,  3,  10,  30  Mc/s;  and  at 
one  power  levd  from  0.001  to 


aoo  watts. 


Calibration  of  r/f  power  meters  at 
one  frequency  at  100,  200,  300, 
400  Mc/s;  at  one  power  level 

from  0.001  to  100  watts . 

Each  additional  power  level  for 
tbe  same  instrument  at  the 

same  frequency . . . 

Special  calibrations  not  covered 
by  tbe  above  schedule . 


•See  J 201.800(b)  Fees. 

§  201.804  Impedance,  30  kc/s  to  300 
Mc/s. 

(a)  Maximum  accuracy  can  be  given 
only  in  the  case  of  instruments  and  com¬ 
ponents  equipped  with  connectors  having 
a  plane  of  reference  directly  compatible 
with  the  NBS  system  with  no  necessity 
for  special  adapters.  For  items  equipped 
with  connectors  which  must  be  adapted- 
to  the  NBS  system,  reduced  accuracies 
will  be  given  depending  upon  the  assess¬ 
ment  of  possible  errors  incurred.  Power 
applied  to  any  item  under  test  will 
normal  not  exceed  1  watt.  Where  cau¬ 
tion  in  this  respect  is  necessary  it  should 
be  clearly  stated  in  the  calibration  re¬ 
quest. 

(b)  All  items  in  the  following  table  are 
for  grounded,  two-terminal  devices,  with 
the  exception  of  the  direct  or  three- 
terminal  capacitance  services  listed  as 
items  201.804h  and  201.8041. 


•See  i  201.800(b)  Fees. 

§  201.806  Waveguide  below-cutoff  (or 
piston)  attenuators. 

Waveguide  below-cutoff  attenuators 
are  ordinarily  calibrated  in  a  system 
having  a  characteristic  impedance  of 
50+ jO  ohms.  Only  connectors  meeting 
the  MIL-C-71  Specification  or  fianged 
connectors  having  a  known  reference 
plane  compatible  with  those  in  use  by 
NBS  will  be  accepted.  Maximum  power  2oiso8b 
to  any  attenuator  will  not  exceed  twenty 
milliwatts  unless  prior  arrangements  20i.808c 
have  been  made.  Calibrations  are  per¬ 
formed  at  the  following  frequencies:  1,  20i.808d 
10,  30,  60,  100  and  300  Mc/s.  The  ac-  joisose 
curacy  given  will  vary  from  0.01  to  0.1 
decibel  depending  on  the  quality  of  the 
instrument. 


Description 


Calibration  of  loop  antennas  at 
one  frequency,  30  cps  to  30  Me.. 
Calibration  of  loop  antennas  at 
frequencies  additional  to  item 
201S0te,  80  cps  to  1  Me _ 


Description 


Impedance  measurement  at  one 
point  in  tbe  frequency  range  30 
to  400  kcM;  100  to  10,000  ohms 
resistance,  and  100  to  1100  mi¬ 
crohenries  Inductance _ _ 

Each  additional  point  within  tbe 

limits  in  item  %1.804a _ 

Impedance  measurement  at  one 
point  in  the  frequency  range  30 
kc/s  to  1  Mc/s;  1  to  1,000  ohms 
resistance,  and  1  to  110  micro¬ 
henries  inductance _ 

Each  additional  point  within  the 

limits  in  item  201.804c^ . 

Admittance  measurement  at  one 
point  in  tbe  frequency  range  30 
kc/s  to  1  Mc/s;  1  to  1100  micro- 
mhos  conductance,  and  10  to 

1100  picofarads  capacitance . 

Each  additional  point  within  the 

limits  of  item  201.804e . . 

Admittance  measurement  at  one 
point  in  the  frequency  range  5 
to  100  Mc/s;  1  to  60  micromhos 
conductance,  and  1  to  60  plco- 


Calibratlon  of  loop  antennas  at 
frequencies  additional  to  item 

201.808a,  1  to  30  Me . . 

Calibration  of  dipole  antennas  at 

one  frequency,  30  to  300  Me _ 

Calibration  of  dipole  anteimas  at 
frequencies  additional  to  item 
201.808d,  80  to  300  Me. _ ..... 


Calibration  of  input  attenuators 
at  one  frequency,  initial  step.... 
Calibration  of  additional  steps  of 
input  attenuators  in  addition 

to  item  201^808f . 

Calibration  of  the  overall  linearity 
of  receiver  and  output  circuits 
at  one  frequency  and  one  atten¬ 
uator  setting,  initial  point _ 

Calibration  of  overall  linearity  of 
receiver  at  other  points  in  addi¬ 
tion  to  item  201A0^.. . 

Calibration  of  the  receiver  as  a 
two-terminal  rf  voltmeter,  1  to 
1000  microvolts,  0  to  400  Me,  at 

one  frequency _ 

Calibration  of  the  receive  as  a 
two-terminal  rf  voltmeter  at 
other  frequencies  in  addition  to 


201.806g 


201.808J 


farads  capacitance. 


Direct  capacitance  measurement 
at  466  kc/s  at  one  point  in  the 

range  0.001  to  100  picofarads _ 

Each  additional  point  within  the 

limits  of  item  201.804h..^ . 

Impedance  measurement  of  co¬ 
axial  components  at  frequencies 
from  60  to  600  Mc/s,  within  the 
,  ranges  0.6  to  6000  ohms  for  im¬ 
pedance  Magnitude  and  0  to  90° 

for  phase  angle . . . 

Q-Standard  calibration  in  tbe 
frequency  range  60  kc/s  to  64 
Mc/s,  0  to  1000  for  effective  Q  and 
30  to  460  picofarads  for  effective 

resonating  capacitance . . 

Special  calibrations  not  covered 
by  the  above  schedule . 


•See  5  201.800(b)  Fees. 

§  201.807  Coaxial  directional  couplers.  201.8081 

Directional  couplers  are  calibrated  in 
accordance  with  §  201.805.  Terminations  2oi.808m 
must  be  supplied  for  any  arm  not  used 
during  a  measurement.  Connectors,  ac¬ 
curacy,  and  frequency  in  accordance  with  20i.808s 
§  201.805. 


item201S08] 


Calibration  of  receiver  as  a  two- 
terminal  rf  voltmeter,  1  to  1000 
microvolts,  400  to  1000  Me,  at 


one  frequency. 


Cidibration  of  receiver  as  a  two- 
terminal  rf  voltmeter  at  other 
fr^uencles  in  addition  to  item 
201S081_ . 


le  above  s^edule. 


•See  §  201.800(b)  Fees. 

Microwave  Region 
§  201.900  General.  * 

(a)  (1)  Microwave  calibration  services 
presenter  available  in  the  Electronic  Cal¬ 
ibration  Center,  Boulder  Laboratories 
include  measurements  in  power,  im¬ 
pedance,  frequency,  and  attenuation. 


•See  1301.800(b)  Fees.  between  i 

frequmen 

§  201.805  Dissipative  coaxial  attenua-  bels - 

tors,  201.807s  Special  call 

by  tbe  ab 

Dissipative  coaxial  attenuators  are  _ 

ordinarily  calibrated  in  a  system  having  •see  §  201.800(b)  Fees. 


Item 

Description 

Fee 

201.807a 

Single  insertion  loss  measurement 
between  any  two  arms  at  one 
frequmey.  Range:  0-100  deci- 

beta _ _ _ 

(•) 

201.807s 

Special  calibrations  not  covored 

by  tbe  above  schedule _ 

0 

Item 

Description 

Fee 

201.806a 

Fixed  coaxial  attenuators  at  one 

• 

frequency.  Range:  0-100  deci¬ 
bels _ _ 

(•) 

201.S06b 

One  point  on  any  resistive  step 

attenuator  at  one  frequency. 
Range:  0-100  decibels _ 

(•) 

201.806c 

Each  additional  determination  on 

resistive  step  attenuator  at  one 
frequency.  Range:  0-100  deci¬ 
bels . .  . . . 

(•) 

201.8062 

Special  calibrations  not  covered 

by  the  above  schedule _ 

(•) 

Item 

Description 

Fee 

201.806a 

One  increment  on  a  variable  piston 
attenuator  at  one  frequency. 
Range  (including  initial  inser¬ 
tion  loss);  20-110  decibels . 

(•) 

201.806b 

Each  additional  Increment  call- 

brated  at  one  frequency  (same 
range  as  above) _ 

(•) 

201 .8062 

Special  calibrations  not  covered  by 

the  above  schedule _ _ 

(•) 
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The  frequency  range  covered  for  each  of 
the  measurements  is  given  below.  Both 
coaxial  and  waveguide  transmission  lines 
are  encountered  in  these  frequency 

ranges. 

(2)  A  factor  seriously  limiting  the  ac¬ 
curacy  of  measurements  on  coaxial 
transmission  line  components  at  micro- 
wave  frequencies  is  the  connector  used 
to  place  them  in  the  calibration  system. 
To  avoid  instability  from  this  cause,  cer¬ 
tain  mechanical  dimensions  of  Type  N 
connectors  used  on  interlaboratory 
standards  should  fall  within  tolerances 
specified  by  the  Armed  Services  Electro 
Standards  Agency  (ASESA)  in  Pro¬ 
curement  Specification  MIL»-C-71.  If 
dimensions  fall  outside  the  specified  tol¬ 
erances,  there  is  a  possibility  of  dam¬ 
aging  the  mating  connectors  on  inter¬ 
laboratory  standards  and  NBS  working 
standards.  Details  for  the  Plug  UCh- 
21D/U  are  from  Military  Standard 
Drawing  No.  MS  91236  (supersedes 
Drawing  No.  AS-2110) .  Details  for  the 
Receptacle  UC3r-22D/U  or  UG^23D/U  are 
from  Military  Standard  Drawiiig  No. 
MS  91237  (supersedes  Drawing  No.  AS- 
2110).  This  information  can  be  pro¬ 
cured  from  the  Director,  Armed  Services 
Electro  Standards  Agency,  Fort  Mon¬ 
mouth,  N.J. 

(3)  In  performing  microwave  cali¬ 
brations,  a  considerable  amount  of  time 
ususQly  is  needed  to  prepare  the  system 
for  measurement  operation.  Much  of 
this  preparation  is  related  to  the  adjust¬ 
ment  of  the  system  to  the  frequency  of 
operation  selected  for  the  calibration. 
Time  and  cost  often  can  be  reduced  by 
minimizing  the  number  of  times  the 
operating  frequency  of  the  calibration 
system  must  be  readjusted.  To  help  in 
achieving  this  reduction  in  costs,  a  list 
of  suggested  calibration  frequencies  is 
presented  in  the  following  table.  These 
frequencies  are  suggested  for  use  in  con¬ 
nection  with  this  schedule  and  for  inter¬ 
laboratory  standards  utilizing  termina¬ 
tions  consisting  of  the  standard  wave¬ 
guide  sizes  given  below  in  the  list  of 
Suggested  Calibration  Frequencies.  It 
should  be  emphasized  that  the  suggested 
frequencies  are  primarily  for  economy 
and  for  convenience  to  those  requesting 
calibrations.  In  general  the  calibration, 
instrumentation  for  the  microwave 
region  is  intended  to  provide  complete 
and  continuous  frequency  coverage  as 
appropriate  for  the  various  waveguide 
sizes.  Those  having  need  for  calibra¬ 
tions  at  other  than  suggested  frequencies 
can  be  accommodated. 


EIA  waveeuide 
designation 

Frequency 
range  Qc 

Suggested  calibration 
{requencies 

Qc 

No.  1 

No.  2 

No.  3 

WR  284 . 

2.60-  3.06 

$2.86 

$3.26 

$3.66 

WR  187 . 

3.96-  6.86 

4.36 

4.00 

6.26 

WR  137 . 

6.86-  8.20 

6.46 

7.00 

7.40 

WR  112 . 

7.06-10.0 

7.76 

8.60 

9.00 

WR  90 . 

&20-12.4 

9.00 

0.80 

11.2 

WR  fi2 _ 

12. 4  -18. 0 

13.6 

16.0 

17.  Q 

WR42 _  1 

18.0  -26.6 

19.8 

22.0 

ft 

WR  28 . . 

26.6  -40.0 

20.0 

33.0 

37.0 

(b)  Fees.  The  fees  to  be  charged  for 
the  following  calibration  services  per¬ 
formed  at  the  Boulder  Laboratories  are 


not  fixed  at  this  time  but  estimates 
will  be  furnished  on  request  to  those 
who  plan  to  submit  standards  for  cali¬ 
bration.  However,  these  estimates  are 
not  binding  and  bills  will  be  submitted 
for  the  actual  costs  incurred  by  the  Elec¬ 
tronic  Calibration  Center. 

§  201.901  Low  level,  continuous  power 
measurement  on  waveguide  bolom¬ 
eter  mounts,  bolometer-directional 
coupler  combinations,  and  dry  calo¬ 
rimeters. 

(a)  Power  measurements  are  made 
on  barretter-type  bolometer  mounts  hav¬ 
ing  nominal  resistance  of  100  to  200 
ohms  at  a  bias  ciurent  between  3.5  and 
10  milliamperes,  and  on  thermistor-tirpe 
bolometer  mounts  having  a  nominal  re¬ 
sistance  of  either  100  or  200  ohms  at  a 
bias  current  between  5  and  15  milli¬ 
amperes. 

(b)  Power  measurements  are  made  on 
bolometer  mounts  at  power  levels  from 
0.1  to  10  milliwatts. 

(c)  Power  measurements  are  made  on 
bolometer  moimt-directional  coupler 
combinations  having  coupling  ratios 
from  3  to  20  decibels. 

(d)  Power  metisurements  are  made  on 
dry  calorimeters  at  power  levels  from  10 
to  100  milliwatts. 

(e)  Power  measurement  devices  are 
calibrated  in  waveguide  size  WR  90  over 
the  frequency  range  of  8.2  to  12.0  Gc. 

(f)  Effective  efBiciency  for-  bolometer 
mounts  is  defined  as  the  ratio  of  the 
substituted  dc  power  in  the  bolometer 
element  to  the  microwave  power  dis¬ 
sipated  within  the  bolometer  mount. 

(g)  Calibration  factor  for  bolometer 
mounts  is  defined  as  the  ratio  of  the 
substituted  dc  power  in  the  bolometer 
element  to  the  microwave  power  incident 
upon  the  bolometer  mount. 

(h)  Calibration  factor  for  bolometer 
mount-directional  coupler  combinations 
is  defined  as  the  ratio  of  the  substituted 
dc  power  in  the  bolometer  element  on 
the  side  arm  of  the  directional  coupler 
to  the  microwave  power  incident  upon  a 
non-refiecting  load  attached  to  the 
main-line  port. 


Item 

Description 

Fee 

201.001a 

Measurement  of  effective  effi¬ 
ciency  0  bolometer  mount  at  a 

single  frnq^iency.  - .  .. 

(•) 

201.001b 

Measurement  of  oilibration  factor 
of  bolometer  mount  at  a  single 

frequency-  __  __  _  _ 

(•) 

201.001c 

Measuremrat  of  calibration  factor 
of  bolometer  mount-directional 
coupler  combination  at  a  single 

frequency.. . . . . 

(•) 

201.001d 

Measuremrat  of  output  voltage  vs 
input  microwave  power  for  dry 
calorimeter  at  a  single  frequency. 

(•) 

201.001Z 

Special  calibrations  not  covered 

by  the  above  scbedule . . 

(•) 

*See  §  a01.900(b)  Fees. 


^  201.902  Reflection  coefficient  magni¬ 
tude  measurement  on  waveguide  re¬ 
flectors  (mismatches). 

(a)  Reflection  coefBcient  measure¬ 
ments  are  made  on  reflectors  producing 
a  reflection  coefficient  magnitude  in  the 
range  of  0.025  to  1.0. 

(b)  Reflectors  must  be  fitted  with 
standard  types  of  waveguide  flanges. 
The  face  of  these  flanges  should  be  ma¬ 
chined  flat  and  smooth  and  should  not 


contain  protrusions  or  indentations. 
The  connecting  holes  of  the  flange  should 
by  sjnnmetrically  and  accurately  alined 
to  the  rectangular  waveguide  opening. 

(c)  Reflectors  are  calibrated  in  wave¬ 
guide  size  WR  90  over  the  frequency 
range  of  0.2  to  12.4  Gc. 


Item 

Description 

Fee 

201.002a 

Measurement  of  reflection  coefll- 

dent  magnitude  of  reflector  at  a 

single  frequency _ 

(•) 

201.002s 

Special  calibrations  not  covered  by 

the  Above  schedule  .... 

(•) 

*See  i  201.e00(b)  Fees. 

§  201.903  Frequency  measurement  on 
cavity  wavemeters. 


(a)  Frequency  measurements  are 
made  on  fixed  or  variable  cavity  wave- 
meters  of  either  the  reaction  (one  port) 
tirpe  or  the  transmission  (two  port)  type. 

(b)  Frequency  measurements  are 
made  on  fixed  or  variable  cavity  wave- 
meters  having  coaxial  terminals  with 
Type  N  connectors  (male  or  female)  over 
the  frequency  range  of  100  Me  to  10  Gc. 

(c)  ^equency  measurements  are 
made  on  fixed  or  variable  cavity  wave- 
meters  having  standard  rectangular 
waveguide  terminals  with  standard  type 
waveguide  flanges  over  the  frequency 
range  of  2.6  to  75  Gc. 


Item 

Description 

Fee 

201.903a 

Measurement  of  resonant  frequen- 

cy  of  flxed  cavity  wavemetw.... 

(•) 

201.903b 

Setting  of  adjustable  cavity  wave- 
meter  at  preperibed  resonant 

frequency... . . . 

(•) 

201.903c 

Calibration  of  dial  setting  vs  fre¬ 
quency  of  variable  cavity  wave- 

meter  at  prescribed  freqnendes.. 

C) 

201 .003s 

Spedal  calibrations  not  covered 

by  the  above  scbedule . . 

(•) 

*See  §201.g00(b)  Fees. 


§  201.904  Attenuation  measurements  on 
attenuators. 

(a)  Attenuation  difference  measure¬ 
ments  are  made  on  step  or  continuously 
variable  attenuators  usually  with  the 
zero  dial  setting  used  as  the  reference 
position.  Insertion  loss  measurements 
are  made  on  fixed  attenuators. 

(b)  Attenuation  measurements  are 
made  over  the  attenuation  range  of  zero 
to  50  decibels.  This  attenuation  range 
can  be  extended  to  70  decibels  in  some 
frequency  ranges. 

(c)  Mxed  attenuators  terminated  in 
coaxial  transmission  line  must  be  fitted 
with  Type  N  connectors  and  must  provide 
a  female  connector  at  one  port  and  a 
male  connector  at  the  other  port. 

(d)  Attenuation  measurements  are 
made  on  attenuators  having  coaxial  ter¬ 
minals  over  the  frequency  range  of  300 
Me  to  5.6  Gc. 

(e)  Attenuation  measurements  are 
made  on  attenuators  having  standard 
rectangular  waveguide  terminals  over 
the  frequency  range  of  2.6  to  26.5  Gc. 

(f)  Variable  attenuators  should  have 
a  repeatability  of  setting  better  than 
±0.1  decibel. 

(g)  Attenuators  having  coaxial  ter¬ 
minals  should  have  a  maximum  VSWR 
not  greater  thstn  1.20  at  either  port. 

^  (h)  Attenuators  having  standard  rec¬ 
tangular  waveguide  terminals  should 
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the  normal  operating  voltage  of  the 
lamp. 

(c)  Lamps  with  coiled  filaments  are 
not  usually  satisfactory  as  standards 
unless  they  have  been  specially  con¬ 
structed  for  this  purpose.  In  particular, 
lamps  of  this  type  are  not  suitable  for 
standards  of  horizontal  candlepower  un¬ 
less  they  are  of  the  monoplane-filament 
projection  tjrpe.  This  tsrpe  of  gas-filled 
lamp  with  clear  bulb  (items  202.181  a, 
b,  and  c)  has  been  found  to  be  satis¬ 
factory  as  a  standard  of  horizontal  can¬ 
dlepower  when  standardized  with  a  dia¬ 
phragm  in  front  of  the  lamp.  This  dia¬ 
phragm  is  slightly  larger  than  the 
filament  and  allows  only  the  light  com¬ 
ing  directly  from  the  filament  to  reach 
the  photometer.  In  addition,  great  care 
must  be  taken  to  orient  such  standards 
properly  because  their  candlepower 
varies  appreciably  with  change  of  angle 
around  both  a  vertical  axis  and  a  hori¬ 
zontal  axis.  Recently  made  available  are 
gas-filled  standards  of  horizontal  candle- 
power  in  tubular,  inside-frosted  bulbs 
with  mediiim-bipost  bases  (items  202.181 
'  d,  e.  f.  and  g)  which  are  calibrated  and 
used  without  a  diaphragm  and  for  which 
accurate  orientation  has  been  foxmd  to 
be  much  less  critical.  These  inside- 
frosted  lamps  are  recommended  for  use 
where  reproducibility  of  candlepower  to 
1  percent  or  better  is  required. 

■^(d)  When  lamps  are  submitted  for 
standardization  it  is  necessary  that  they 
be  accompanied  by  a  statement  as  to 
whether  they  have  been  seasoned.  If 
they  have  been  seasoned,  the  voltage  at 
which  they  were  burned  and  the  number 
of  hours  should  be  given  if  known.  It 
should  be  stated  also  whether  they  are 
to  be  standardized  at  a  given  voltage  or 
current  at  the  fees  listed  below  or  at  a 
given  Imninous  fiux  (lumens),  candle- 
jwwer,  or  color  temperature  at  an  in¬ 
creased  fee.  In  the  reports  which  are 
issued  with  standard  lamps  the  voltage 
and  the  corresponding  current  and  fiux 
or  candlepower  are  given.  The  Bureau 
cannot  guarantee  the  permanence  of 
these  values,  since  all  lamps  change 
gradually  with  use. 


have  a  maximum  VSWR  not  greater  than 
1.10  at  either  port. 


Description 


Measurement  of  attenuation,  dll* 
ferenoe  of  direct  readlnc  variable 
attenuator  at  a  slnrle  frequency 
and  at  prescribed  dial  settings... 
Calibration  of  dial  setting  vs  iMe- 
scrlbed  decibel  values  for  indi¬ 
rect  reading  variable  attenuator 

at  a  single  frequency - - 

Measurement  of  insertion  loss  of 
fixed  attenuators  at  a  single  fre¬ 
quency _ _ _ _ 

Special  calibrations  not  covered 
by  the  above  schedule. 


Description 


Incandescent  lamps  issued  from 
stock  as  standards  of  luminous 
intensity  or  of  luminous  flux: 
Clear  bulb,  approximately  120- 
volt  lamp^  noritontal  candles 
in  a  spedfled  direction,  screw 
base,  lOO-watt  sixe,  calibrated  at 

lOfi  volts,  1  lamp  Mcb _ 

Same,  2S0-watt  size,  1  lamp  eacb.. 
Same,  SOO-watt  size,  1  lamp  each.. 
Inside-frosted,  T-20  bulb,  approxi¬ 
mately  120-volt  lamps,  horizon¬ 
tal  candles  in  a  spedfled 
.  direction,  medium-bipost  base, 
lOO-watt  size,  calibrated  at  110 
volts.  1  lamp  each . . . . 


*See$  201.000(b)  Fees. 

PART  202— METROLOGY 

Photometbt  and  Colorimetbt 

Sec. 

202.181  Lamp  standards  ot  candlepower  and 

luminous  fltiz. 

202.182  Photometric  instrumehts  and  ac¬ 

cessories. 

202.183  Miscellaneous  photometric  meas¬ 

urements  and  tests. 

202.184  Rating  ol  incandescent  electric 

lamps.  ‘ 

202.185  Spectrophotometric  standards. 

202.186  Spectrophotometric  measurements. 

202.187  Colorimetry. 

202.188  Reflectometry. 

202.189  Opacimetry. 

202.190  Glossimetry. 

202.191  Lovibond  glasses. 

202.192  Signal  glass  limit  glasses  and  IPL 

.  calibrating  filters. 

202.193  Haze  standards. 

202.194  Radiometry. 


Same.  &)0-watt  size,  1  lamp  each.. 
Same,  600-watt  size,  1  lamp  each.. 
Same,  1,000-watt  size, .  1  lamp 

each . . . 

(Tlear  or  inside-frosted  bulb,  ap¬ 
proximately  120-volt  lamps, 
screw  base,  luminous  flux,  100- 
watt  size,  calibrated  at '  16  volts, 

1  lamp  each _ 

Same,  200-watt  size,  1  lamp  each.. 
Same,  600-watt  size,  1  lamp  each.. 
Additional  fee  for  calibrating 
lamps  on  items  202.181  a  to  ] 
indudve  at  volta^  other  than 
those  listed,  each  uunp... _ 


Item 

Description 

Fee 

201.906a 

Calibration  of  waveguide  noise 

(•) 

source  at  a  single  frequency.... 

201.g06z 

Special  calibrations  not  covered 

by  the  above  schedule.*. _ 

(•) 

I 


J 


I 


t 
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RULES  AND  REGULATIONS 

Item 

Description 

§  202.184  Rating  of  incandescent  elec- 
trie  lamps. 

Item 

Description 

Fee 

Standardisation  seasoned  incandes¬ 
cent  lamps  submitted  for  stand¬ 
ardisation,  apiM'oximately  120- 
volt  lamps,  medium-screw,  mo- 
g^4crew,  or  medium-bipost 

Clear  or  inside-frosted  bulb,  bori- 
sontal  candles  in  a  specified  di¬ 
rection,  100-  to  1,000-watt  sises,  1 

lamp  each........ _ ..........  $46.00 

Clear  or  inside-frosted  bulb,  lu¬ 
minous  flux,  10-  to  1,000-watt 

sixes,  1  lamp  eacb _  46. 00 

Same  as  items  202.181 1  or  m,  eacb 
additional  lamp  of  same  sise 
submitted  at  the  same  time  for 
calibration  at  approximately  the 

same  voltage. _  31. 00 

Seasoning  of  Incandescent  lamps 
for  standardisation,  and  pre¬ 
liminary  measurements,  10  to 

200  watts,  each  lamp . .  7. 00 

Same,  other  sixes  and  types  up  to 
6,000  watts  and  all  series-burn¬ 
ing  lamps . . . .  9. 00 

Standardisation  of  seasoned  fluores¬ 
cent  and  mercury  lamps  sub¬ 
mitted  for  calibration: 

Determination  of  luminous  flux 
(lumens)  of  “white,"  "cool 
white,”  or  “daylight*  fluores¬ 
cent  lamps,  1  lamp . . .  47. 00 

Same,  each  additional  lamp .  23. 00 

Determination  of  luminous  flux 
-  (lumens)  of  mercury  vapor 

lami)s,  1  lamp.......... _ ......  63.00 

Same,  e^  additional  lamp . .  35. 00 

For  special  tests  not  covered  by 
the  above  schedule,  fees  will  be 
diarged  dependent  upon  the 
nature  of  the  test. 


§  202.182  Photometric  instruments  and 
accessories. 


Description 


Description 


Calibration  of  portable  photometers 
and  illumlnometers,  values  from  1 
to  1,000  foot-candles  or  equivalent 

luminance,  one  point  on  scale _ $35.00 

Same,  each  additional  point  on  same 

range . . 8.00 

Callbrati(m  of  luminance  (photo¬ 
metric  brightness)  standard  at  one 
luminance,  noncbromatic  and 
between  1  and  1,000  foot-lamberts..  34. 00 

Same,  eacb  additicmal  setting _ ....  14,00 

Calibration  ot  reference  standard  for 

Macbeth  Dluminometer _ _ _  34.00 

Standard  of  luminous  dlrecti<mal 
transmittance  (apiHx>ximately  0.5 
foot-lambert  per  foot-candle)  sup¬ 
plied  from  stock,  eacb _  34. 00 

For  spedal  tests  not  covered  by  the 
above  schedule,  fees  will  be 
charged  dependent  upon  the 
nature  of  the  test. 


§  202.183  Miscellaneous  photometric 
measurements  and  tests. 


202.182d 

202.182e 


Item 

Description 

Fee 

202.183a 

Determination  of  luminous  trans¬ 
mittance  of  neutral  or  colored 

filter,  1  sample..... . . . . 

$33.00 

302.183b 

Same,  eacb  additional  sample  ot 
approximately  the  same  trans¬ 
mittance  submitted  at  the  same 

1  time  or  at  each  additional  color 

temperature  of  illuminant _ _ 

10.00 

202.183s 

For  special  tests  not  covered  by  the 
above  schedule,  fees  will  be 
charged  dependent  upon  the 
nature  of  the  test. 

Rating  tests  on  lamps.  These  are 
routine  photometric  rating  tests 
of  the  tyro  made  initially  on  lamps 
to  be  life-tested,  the  same  stand¬ 
ards  and  equipment  being  used. 

The  purpe^  of  these  tests  is  to 
aflord  a  quick  check  of  the  photo¬ 
metric  values  assigned  to  lamps 
by  various  lamp  life-test  .abora- 
twies.  Lamp  standards  of  candle- 
■povra  or  luminous  flux  are  issued 
or  calibrated  under  202.181. 

Rating  of  incandescent  lamps  up  to 

1,000  watts,  1  lamp...,. .  $22. 00 

Same,  eacb  additional  lamp  of  same 

sixe  and  type .  6. 00 

For  special  tests  not  covered  by  the 
above  schedule,  fees  will  be  charged 
dependent  upon  the  nature  of  the 
test. 


§  202.185  Spectrophotometric  standards. 

Note  on  item  a.  Transmlttances  of  these 
disks  at  wavelengths  from  365  to  390  nm 
(nanometer,  10-*  meter)  and  from  760  to 
1,000  run  will  also  be  determined  on  request 
In  accordance  with  item  c  of  NBS  test  fee 
schedule  202.185.  Values  will  be  obtained 
for  a  temperature  of  25*  C.  The  effect  of 
change  of  temperature  has  not  been  deter¬ 
mined  for  these  glasses  outside  the  range 
from  390  to  750  nm.  It  is  known,  however, 
that  for  all  four  types  of  glass  the  tempera¬ 
ture  effects  are  very  small  from  750  to  1,000 
nm,  probably  negligible  for  the  usual  room 
temperatiire  variations.  On  the  other  hand, 
temperature  effects  are  always  large  for  these 
kinds  of  glass  when  the  transmittance  curve 
is  decreasing  rapidly  towards  shorter  wave¬ 
lengths,  sp  that  increasingly  large  tempera¬ 
ture  effects  may  be  expected  for  these  filters 
in  the  ultraviolet. 

Note  on  items  j  and  k.  In  the  General 
Electric  recording  spectrophotometer  the 
design  is  such  that  the  radiant  energy  is 
incident  in  a  slightly  diverging  beam  whose 
axis  is  at  6*  to  the  perpendicular  to  the 
surface.  The  specular  component  of  the  re- 
fiected  energy  is  thus  diverted  away  from  the 
entrance  aperture  towards  a  port  on  the 
side.  This  port  may  be  filled  with  MgO  or 
with  a  black  material,  so  that  the  specular 
component  may  be  respectively  “included" 
in,  or  (for  plane  surfaces)  “excluded"  from 
the  measurements.  This  is  covered  in  test 
fee  items  J  and  k. 

Only  one  Vitrolite  working  standard  is 
needed  for  the  measmement  of  spectral  di¬ 
rectional  refiectance  on  the  General  Electric 
recording  spectrophotometer.  This  cali¬ 
brated  Vitrolite  standard  and  the  samples 
to  be  tested  are  in  t\im  placed  at  the  sample 
aperture  of  the  integrating  spheres,  and  any 
highly  refiecting  substance  such  as  MgO  or 
•  MgCO,  may  be  used  at  the  comparison 
aperture  provided  the  material  to  be  tested 
does  not  reflect  more  than  the  comparison 
material.  The  directional  reflectances  of  the 
test  samples  relative  to  freshly  prepared 
MgO  are  then  obtained  by  mxiltiplylng  (at 
the  respective  corrected  wavelength)  the 
values  for  these  samples  read  from  the  curve 
sheet,  by  the  ratios  of  (a)  the  standard 
Vitrolite  values  reported  to  (b)  the  values 
for  the  Vitrolite  read  from  the  curve  sheet. 


Standards  of  spectral  transmittance 
for  checking  the  photometric 
scale  of  spectrophotometers; 
these  consist  of  polished  disks  of 
glass,  2  to  3  mm  thick  and  30  mm 
in  diameter,  designated  as  cobalt 
blue,  copper  green,  carbon  yel¬ 
low,  and  selenium  (srange  (cop¬ 
per  green  filter  also  available  In 
25  mm  square  sixe);  report  in¬ 
cludes  (1)  values  of  transmit¬ 
tance  at  26°  C.,  at  certain  wave¬ 
lengths  from  300  to  760  nm,  (2) 
estimated  uncertainty  of  each 
value,  (?)  effect  of  tdnperature 
change  on  transmittance  at  each 
wavelength: 

202.186a  Each  disk . $100. 00 

Transmittance,  365  to  1,000  nm  for 
standardisation  punxwes.  Sam¬ 
ples  submitted  must  be  in  good 
optical  condition.  Measure¬ 
ments  at  room  temperature. 

(If  the  sample  is  a  disk  20.7±0.2 
mm  in  diameter,  the  measure¬ 
ments  can  be  made  at  a  specified 
temperature): 

202.186b  One  sample  at  one  wavelength....  30. 00 
202.185c  Each  additicmal  wavelength  on 

the  same  sample .  9. 00 

Didymlum  glass  standards  for 
checking  the  wavelength  cali¬ 
bration  of  General  Electric  re¬ 
cording  spectrophotometers; 
these  consist  a  CrHiiing  5120 
glass,  2  by  2  inches,  3.0  mm  thick, 
polished;  report  includes  table 
of  wavelengths  of  minimum 
transmittance: 

202.185d  400  to  750  nm,  10  run  slits,  each 

standard . . . ^ _  60.00 

202.185e  730  to  1,060  nm,  20  nm  slits,  each 

standard .  60.00 

202.1851  For  two  calibrations  on  the  same 

glass  (items  202.185d  and 

202.185e),  eacb  standard . .  76. 00 

Ilolmium  oxide  glass  standards  for 
checking  the  ultraviolet  and 
visible  wavelength  calibrations 
of  recording  spectrophetometers 
with  slit  width  less  than  2  nm; 
these  consist  of  Coming  3130 
glass  2  by  2  inches,  2.5  mm  thick, 
polished;  report  includes  table 
of  wavelengths  of  minimum 
transmittance: 

202.18te  240  to  370  nm,  eacb  standard......  85.00 

202.185h  360  to  650  nm,  ea^  standard _ _  85. 00 

202. 1851  For  two  calibrations  on  the  same 

glass  (items  202.185g  and  , 

202.185h),  each  standard _  110.  QO 

Working  standards  of  spectral 
directional  reflectance  for  use  on 
General  Electric  Recording  spec¬ 
trophotometers  with  6°  from 
perpendicular  irradiation  and 
diffuse  reception ;  standards  con¬ 
sist  of  white  structural  Vitrolite 
giass,  4  by  4  inches,  94s  inch 
thick;  report  includes  table  of 
spect^  directional  reflectances 
relative  to  freshly  prepared  mag¬ 
nesium  oxide  at  every  10  nm: 

202.186)  400  to  750  nm,  specular  component 

both  included  and  excluded  (on 
saifre  glass),  10  nm  slits,  each 

standard _  110. 00 

202.18Sk  730  to  1,080  nm,  specular  compo¬ 

nent  Iwth  Induded  and  excluded 
(on  same  glass),  20  nm  slits, 

each  standwd . . .  110. 00 

Working  standards  of  spectral 
directional  refiectance  for  use  on 
the  Beckman  Model  DU  quarts 
spectrophotometer  with  nearly 
perpendicular  irradiation  and 
approximately  45°  circular  re¬ 
ception;  standards  consist  of 
white  stmctural  Vitrolite  glass, 
m  by  2  inches,  Ms  inch  thick; 
report  Includes  table  of  spectral 
reflectances  relative  to  freshly 
prepared  magnesium  oxide  at 
every  10  nm: 

202.1851  380  to  770  nm,  each  standard .  64. 00 

202.185m  760  to  1,000  nm,  each  standard _  64. 00 

202.185n  350  to  1,000  nm,  ea^  standard .  115. 00 

202.185k  For  special  tests  not  covered  by 

the  above  schedule,  fees  will  be 
charged  dependent  upon  the 
nature  of  the  test. 
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§  202.186  Spectroi^otometric  measure¬ 
ments. 

The  tests  described  in  this  section  are 
inimarily  made  for  informational  pur¬ 
poses,  and  samples  so  tested  should  not 
be  accepted  as  ‘‘standards”.  All  meas¬ 
urements  are  made  at  room  temperature. 
For  various  types  of  spectrophotometric 
standards,  see  S  202.185. 


Description 


Descflption 


8  cbromatic  reflectance  standarda— 
calibrated  for  CIE  tristimulna 
values  X,  Y.  Z;  4K  inches  square 
with  M  inch,  90  degree  fold  at 
each  Mge;  in  colors  conunonly 
called  safety  red,  aviation 
orange,  safety  orange,  school  bus 
chrome,  safety  yellow,  safety 
green,  and  safety  blue: 

One  8  chromatic  standard . 

Each  additional  8  chromatic 


Conformity  to  cfaromatlcity  of  | 
standard,  sample  and  standard 
iUnminated  normally  by  artificial 
daylight  or  by  incandescent-lamp 
light,  chromaticity  difference  ex- 
prened  in  terms  of  chromaticity 
coordinates  on  fundamental  colori¬ 
metric  coordinate  system,  isampie 

relative  to  a  standard . . 

Each  additional  sample  relative  to 

the  same  standard . . 

Each  additional  sample  relative  to 

an  additional  standard.. . 

Color  temperature  of  120- volt,  screw- 
base  incandescent  lamp,  voltage 
for  specified  color  temperature, 
current  for  neighboring  voltage  to 
check  permanence,  1  color  temper¬ 
ature,  each  lamp . 

Color  temperature  standard  sup¬ 
plied  from  stock,  100-watt, 
medium-screw  base  or  fiOO-watt 
mogul-screw  base  projection  type 
lamp,  calibrated  for  24m'’  K.,  1 

lamp  each... . 

Same,  calibrated  for  any  one  other 
specified  color  temperature,  1  lamp 

each _ _ 

Each  additional  color  temperature 

on  the  same  lamp . . 

Equation  giving  any  color  tempera¬ 
ture  from  2,000*  K.  to  2,864*  K., 


$44.00 


standard. 


Description 


Item 


8st  of  7  8  chromatic  standards  in 
above  listed  colors.. _ _ 


132.00 


Spectral  transmittance,  210  to  1,000 
nm: 

One  sample  at  one  wavelength.... 
Each  additional  wavelen^  on 

the  same  samide.... . . . 

Each  additional  sample,  eacJi 

wavelength _ _ _ 

Spectral  dfrMtional  reflectance  rela¬ 
tive  to  MgO,  normal  irradiation 
and  45*  circular  reception,  as  ob¬ 
tained  with  the  Beckman  Model 
DU  spectrophotometer,  264  to 
1,000  nm: 

One  sample  at  one  wavelength.... 
Each  additional  wavelen^  on 

the  same  sample . . 

Each  additional  sample,  each 

wav^eng^ . . 

Spectral  transmittance  or  trans- 
mittancy  curves  obtained  on 
General  Electric  recording  spec¬ 
trophotometer,  including  100% 
and  sero  caUbretion  curves  and 
dldymlum  glass  curve  for  check¬ 
ing  the  wavelength  calibration; 
report  includes  oxalids  of  trac¬ 
ings: 

Testing  a  single  sample,  400  to  760 
nm  or  730  to  1,060  nm,  with  slits 
api>roxlmately  10  nm  or  20  nm 
(respectively)  of  spectrum, 

either  spectral  rtmge . 

Each  additional  curve  or  each 

additional  sample . . . 

Same  as  202.186g,  but  with  both 
spectral  ranges,  400  to  1,060  nm.. 
Eaw  additional  pair  of  curves  or 

each  additional  sample . . 

Spectral  directional  reflectance 
corves  obtained  on  General 
Electric  recording  spectropho¬ 
tometer,  Indudlng  (1)  Vitrolite 
calibration  curve  for  correcting 
values  relative  to  fresh  MgO  as 
100,%  (2)  zero  curve,  (3)  dldym- 
tnm  glan  curve  for  cbeddng 
the  wavelength  calibration;  re¬ 
port  Includes  oealids  of  tracings: 
Oae  sample,  400  to  750  nm,  or  730 
to  1,080  nm,  with  slits  approxi¬ 
mately  10  nm  or  20  nm  (respec¬ 
tively)  of  spectrun^  with  specu¬ 
lar  component  of  reflected  energy 
induded,  or  excluded,  either 
specular  range,  and  either  con- 

I  dition  of  spe^ar  reflection _ 

Each  addition^  curve  or  ea^ 
additional  sample,  each  curve... 
Same  as  202.186k,  but  botb  spec¬ 
tral  ranges,  400  to  1,080  nm _ 

Each  additional  pair  of  curves  or 
each  pair  of  curves  on  each  ^di- 


Skmple$  or  rtandardt  tubmiUtd  for 
caUbnUion 


Directional  reflectance  relative  to 
magnesium  oxide  or  other  stand¬ 
ard,  angles  and  apertures  re¬ 
stricted  to  available  instru¬ 
ments,  for  incandesorat-iamp  or 
artificial-daylight  illuminatran, 
or  for  a  sp^tral  region  deter¬ 
mined  by  a  source-fllter-reoeptor 
combination: 

One  sample  or  standard  under  one 
set  of  exper  imental  conditions.  .. 
Each  additional  sample  or  stand¬ 
ard  under  same  conditions,  or 
each  additional  set  of  condi¬ 
tions . . 1.. . 

For  special  tests  not  covered  by  the 
above  schedule,  fees  will  be 
charged  dependent  upon  the 
nature  of  the  test. 


§  202.189  Opacimetry. 

Opacity  of  difiFusing  glass  by  contrast- 
ratio  (ratio  of  luminous  directional  re¬ 
flectance  with  black  backing  to  that  with 
white  backing),  illumination  nearly 
perpendicular  to  surface  of  glass,  recep¬ 
tion  of  all  reflected  flux  regardless  of  an¬ 
gle.  Reflectance  of  white  backing  taken 
so  as  to  accord  with  Bausch  &  Lomb  type 
photoelectric  opacimeter  correctly  ad¬ 
justed  to  read  contrast-ratio  for  thin 
samples  with  a  white  backing  reflecting 
0.915  relative  to  MgO  (Technical  Asso¬ 
ciation  of  the  Pulp  and  Paper  Industry 
test  method  T425m-36).  Diffusing  glass 
rectangles,  5  by  12  cm.  supplied  by  the 
Bureau. 


§  202.188  Reflectometry. 

Standards  issued:  Standards  have  been 
prepared  for  use  in  the  measurement 
of  daylight  45°0‘’  directional  reflectance 
(45*  illumination,  perpendicular  view¬ 
ing)  of  paints,  paper,  textiles,  ceramic 
products  and  other  opaque  materials. 
The  standards  are  intended  for  use  only 
with  reflectometers  designed  to  measure 
daylight  45”0°  directional  reflectance 
such  as  the  multipurpose  reflectometer 
developed  at  this  Bureau.  (Refer  to 
Journal  of  Research  NBS  25,  581  (1940) 
RP  1345.)  Standards  are  available  also 
for  the  tristimulus  colcirimetry  of  reflect¬ 
ing  specimens  of  nearly  the  same  spectral 
character.  A  detailed  discussion  of  the 
method  of  photoelectric  tristimulus  col¬ 
orimetry,  its  capabilities  and  limitations, 
is  contained  in  NBS  Circular  429  (1942). 
The  standards  are  calibrated  in  terms 
of  the  CIE  tristimulus  values,  X,  Y,  and 
Z.  Information  sheets  describing  these 
standards  more  fully  are  available  on 
request. 


202.1861 

202.186) 


202.186k 


202.1861 


20Z186m 


202.186n 


tional  sample. 


For  redaction  of  data  obtained  as 
in  302.186g  to  202.186n,  giving 
table  of  values  of  transmittance, 
transmittancy,  or  directional  re¬ 
flectance  relative  to  MgO  for 

every  10  nm,  for  each  curve _ 

For  special  tests  not  covered  by 
tbe  above  schedule,  fees  will  be 
charged  dependent  upon  tbe 
nature  of  the  test. 


Description 


24.00 


§  202.190  Glossimetry. 

Standards  are  available  for  checking 
the  accuracy  of  glossmeters  designed  to 
measure  specular  gloss  at  20*.  45*,  60*, 
75",  and  85",  with  corresponding  aper¬ 
tures  as  prescribed  by  established  meth¬ 
ods  of  test  such  as  those  of  ASTM  (C346, 
D523,  D1223),  TAPPI  (T480),  PEI  (T- 
18) .  Standards  are  generally  4%  Inches 
square,  except  85"  standards  which  are 
3x9  inches.  They  are  made  of  polished, 
^ound,  sand-blasted,  or  acid-etched 
glass,  or  of  glazed  ceramic  tile  as  required 
to  obtain  desired  gloss  values  and  to  ap¬ 
proximate  reflected  light-flux  distribu¬ 
tions  of  various  t3fpes  of  commercial  ma¬ 
terial  frequently  measured  for  gloss. 
Standards  can  be .  furnished  generally 
within  5  units  of  any  specifled  gloss 
138.00  value.  An  information  sheet  describing 


Standardr  ismed 


Nonselective  standards— 4H  indies 
square  with  H  inch,  M  degree 
fold  at  each  edge:  in  colors  rang- 


lulu  ruBv,  ui  vuivre  rtuiK* 

Ing  from  white  through  gray  to 
black;  calibrated  for  CIE  tri¬ 
stimulus  values,  X,  Y,  Z: 

One  nonselective  standard  for  tri¬ 
stimulus  colorimetry . . . 

Each  additional  nonselective  stand¬ 
ard  for  tristimulus  colorim¬ 
etry  ordered  at  the  same  time... 
Set  of  11  ncmselective  standards  for 

tristimulus  colorimetry _ _ 

KB  chromatic  reflectance  stand¬ 
ards — calibrated  for  CIE  tri¬ 
stimulus  values  X,  Y,  Z;  3  x 
6-inch  plaques  in  colors  com¬ 
monly  called  white,  bath  green, 
kitchen  green,  orwid,  ivory, 
maize,  bath  blue,  delphinium 
blue,  royal  blue  and  r^: 

One  KB  diromatic  standard . 

Each  additional  KB  chromatic 

standard. _ 

Set  of  10  KB  chromatic  standards 
in  above  listed  colors _ ....... 


§  202.187  Colwimetty. 


202.188a 


Description 


$44.00 


Computing  chromaticity  coordi¬ 
nates  and  luminous  directional 
reflectance  or  transmittance  from 
spectrophotometric  data  for  certain 
specifled  light  sources,  per  source 


per  sample. 


Confuting  luminous  directional 
reflectance  or  transmittance  from 
spectrophotometric  data  for  certain 
specified  light  sources,  per  source 

per  sample.. . . . . 

Determination  of  the  Munsell  reno¬ 
tation  or  book  notation  of  a  speci¬ 
men  from  its  daylight  reflectance 
and  chromaticity  coordinates, 
each  specimen... . 


202.188d 

202.188e 


202.188f 


Item 

Description 

Fee 

202.189a 

Each  dlflusing-glass  opacity  stand- 

ard.  opacity  between  0.00  and  0.00 
as  desired _ 

$35.00 

202.189b 

Set  of  four  dlflusing-glass  opacity 

standards,opacitles  approximately 
equal  to  O.T?,  0.79, 0.86,  and  0.93 _ 

105.00 

202.189s 

For  special  tests  not  covered  by  tbe 

above  schedule,  fees  wlU  be 
charged  dependent  upon  the  nature 
of  the  test. 
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these  standards  more  fully  is  available 
on  request. 


Item 

Description 

Fee 

Standards  Ittutd  ' 

2Q2.100S 

Standards  of  specular  gloss  cali¬ 
brated  for  particular  geometoy  to 
any  one  of  the  publlsb^  methods 
referenced  above: 

One  gloss  standard  fw  a  spedfled 
geometry . . . 

$40.00 

12.00 

202.1Q0b 

Each  additional  ^oes  standard 
ordered  for  tbe  same  geometry 
at  the  same  time. . . 

202.ig0e 

Set  of  10  standards  of  60*  specular 
gloss  callbrsted  according  to 
ASTM  Method  D623:  gloss 
values  range  from  approximately 

1  to  00  In  approximately  lO-unit 
steps . . . . 

188.00 

Samples  or  standards  submitted  for 
ealibration 

2Q2.190d 

One  gloss  sample  or  standard  for 
each  spedfled  geometry. , 

24.00 

aQ2.igoe 

Each  additional  gloss  'sample  or 
standard  submitted  at  tbe  seme 
time  for  the  seme  geometry _ 

8.00 

202.190Z 

For  special  tests  not' covered  by  tbe 
above  schedule,  fees  will  be 
charged  dependent  upcm  the  na¬ 
ture  of  tbe  test. 

§  202.191  Lovibond  glasses. 

Lovibond  red  glasses,  determination  of 
numeral  on  the  additive  (N")  scale  es¬ 
tablished  (by  Priest  and  Oibson’s  adjust¬ 
ment  set  BS  9940)  at  this  Bureau  in 
1927,  the  .value  given  being  effective 
value  when  the  given  red  glass  is  used  in 
combination  with  a  35-yellow  glass,  each 
glass  to  be  engraved  with  the  National 
Bureau  of  Standards  test  number  and 
the  numeral  found  for  the  glass. 


Item 

Description 

Fee 

202aeia 

For  testing  a  single  red  glass _ 

$32.00 

202.101b 

For  each  additional  red  glass _ 

laoo 

202.ieiE 

For  special  tests  not  covered  by  tbe 
above  schedule,  fees  will  be  charged 
dependent  upon  tbe  nature  of  the 
test. 

§  202.192  Signal  glass  limit  glasses  and 
IPL  calibrating  filters. 

(a)  Railroad,  highway  (traffic),  and 
aviation  signal  glasses  for  use  as  chro- 
maticity  limits  or  transmittance  stand¬ 
ards  in  accord  with  specifications  ap- 
proved  by  the  cognizant  technical  asso¬ 
ciation  or  government  agency  will  be 
issued  when  available.  The  report  of 
calibration  includes  chromaticity  coordi¬ 
nates,  luminous  transmittance,  or  both 
as  determined  relative  to  national  stand¬ 
ards  filters  for  the  specified  color  tem¬ 
perature  of  source. 

(b)  Instrument  Panel  Lighting  (IPL) 

calibrating  filters  are  available  in  two- 
inch  polished  squares.  They  have  the 
following  designations  (approximate 
chromaticity  coordinates  for  color  tem¬ 
perature  2854”  K.  are  shown  below  in 
parenthesis) :  NBS  3056  (x=0.723, 

y=0.277),  NBS  3114  (x=0.712,  y=0.288), 
NBS  3215  (X=0.698.  V=0.302),  and  NBS 
3648  (x=0.667,  y=z0.333).  The  NBS 

3215  filter  defines  the  pale  limit  for  air¬ 
plane  red  instrument  panel  lighting  and 
is  usually  used  in  pairs;  the  other  tsrpes 
of  filters  listed  are  for  calibrating  pho¬ 
tometers  used  for  measuring  panel 
luminance. 


Item 

Description 

Fee 

302.102a 

Signal  limit  glasses  each _ 

IPL  calibrating  filters,  calibrated 
for  cbromatiaty  coordinates  and 

lioaoo 

202.102b 

transmittance  for  2854*  K.,  each.. 

66.00 

202.1020 

Calibration  for  transmittance  at  an 

additional  color  temperature _ 

10.00 

202.1021 

For  special  tests  not  covered  by  the 
above  schedule,  fees  will  be 
charged  dependent  up(m  the 
nature  of  the  test. 

§  202.193  Haze  standards. 


Standards  are  available  for  checking 
the  accuracy  of  hazemeters  designed  to 
measure  haze  according  to  ASTM 
Method  D1003.  Standards  consist  of 
hazy  cellulose  acetate  sheeting  laminated 
between  glass;  they  are  2-inch  squares 
about  Va  inch  thick.  Several  nominal 
haze  values  between  1  and  30  are  usually 
available. 


Item 

Description 

Fee 

Standards  issued 

202.103a 

One  haze  standard  .  _  .. 

$40.00 

IZOO 

202.103b 

Each  additional  haze  standard 
ordered  at  the  same  time _  . 

202.103c 

Set  of  four  haze  standards _ 

62.00 

Samples  or  standards  submitted  for 
calibration 

202.108d 

One  haze  sample  or  standard..  _ 

24.00 

202.103e 

Each  additional  haze  sample  or 
standard  submitted  at  tbe  same 

time.  .  -  .  .... 

8.00 

202.103Z 

For  special  tests  not  covered  by  tbe 
above  schedule,  fees  will  be 
charged  dependent  upon  tbe 
nature  of  tbe  test. 

§  202.194  Radiometry. « 


Item 

Description 

Fee 

202.194a 

Eye  protective  glasses— calibra¬ 
tion  for  transmittance  of  ultra¬ 
violet,  visible,  and  total  radia¬ 
tion.  .  .. .  . . . 

$36.00 

35.00 

202.104b 

Calibration  of  radiant  energy 
meter  for  energy  of  2537A  .  .  ,  , 

202.104c 

MeasuremMit  of  radiant  flux  of 
2537A,  from  germicidal  or  steri- 
lamp  .  . 

35.00 

202.104d 

Standard  of  spectral  radiance — 
lamp  seasoned  and  calibrated 
for  spectral  radiance,  from  0.25 
to  n. 75  microns 

280.00 

202.194e 

Standard  of  spectral  radiance- 
lamp  seasoned  and  calibrated 
for  spectral  radiance,  from  0.5 
to  2.6mlcron.s___  .  . 

280.00 

202.194f 

Standard  of  total  irradiance —  { 
carbon  filament  lamp  seasoned 
and  calilMated  for  total  irradia¬ 
tion  at  distance  of  2  meters _ 

79.00 

202.104g 

Standard  t>f  spectral  radiance — 
lamp  seasoned  and  calibrated 
for  spectral  radiance,  from  0.25 
to  2  fi  microns  . 

490.00 

202.194b 

Standard  of  spectral  irradiance— 
quartz  iodine  lamp  seasoned 
and  calibrated  for  spectral 
irradiance  from  0.25  to  2.6 
microns  . . 

326.00 

202.104E 

For  special  tests  not  covered  by 
the  above  schedule,  fees  will  be 
charged  dependent  upon  tbe 
nature  of  tbe  test. 

Refractomxtry 


§  202.201  Optical  instruments. 


Item 

Description 

Fee 

202.201E 

Tests  of  telescopes,  microscopes, 
binoculars,  etc.,  to  determine  con¬ 
formance  to  speclflcatimn  of  re¬ 
solving  power,  aperttun,  align¬ 
ment  of  axes,  etc.  Fees  deter¬ 
mined  by  the  actual  cost  of  tbe 
woric. 

§  202.202  Photographic  objectives. 

The  following  information  is  pertinent 
to  the  tests  a  to  o  in  this  schedule. 

a.  This  test  Is  appUed  to  photographic 
objectives  that  are  mounted  In  a  lens  barrel 
or  shutter.  A  visual  or  a  photographic 
method  is  used  depending  upon  the  probable 
use  of  the  lens.  The  back  focal  distance 
determines  the  lens  position  with  respect  to 
the  focal  plane  for  an  airplane  camera  or 
other  fixed  focus  camera  focused  for  an  In¬ 
finitely  distant  objective.  The  equivalent 
focal  length  determines  the  scale  factor  for 
the  interpretation  of  aerial  photographs. 

b.  This  test  Is  given  to  the  photographic 
objectives  that  are  to  be  used  In  precision 
copjring  cameras.  The  information  Is  used 
In  calibrating  the  camera  scales  that  en¬ 
able  the  user  to  obtain  the  proper  settings 
of  lens,  object  plane,  and  Image  plane  for 
any  desired  magnification  without  visual 
fociising. 

c.  d.  The  test  includes  the  information 
obtained  in  202i202b,  together  with  infor¬ 
mation  on  distortion.  It  is  applied  to 
photographic  objectives  that  are  to  be  used 
in  precision  copying  cameras  where  the  user 
wishes  to  be  certain  that  the  relative  propor¬ 
tions  of  the  image  are  not  significantly  dif¬ 
ferent  from  those  of  the  object.  Since  the 
distortion  changes  with  magnification,  it  is 
advisable  to  specify  a  ratio  for  test  that 
corresponds  to  the  magnification  most  com¬ 
monly  used. 

e.  This  is  a  general  piirpose  test  to  deter¬ 
mine  the  suitability  of  a  lens  so  far  as  its 
definition  characteristics  are  concerned.  It 
is  performed  photographically.  In  general, 
if  a  lens  yields  satisfactory  results  when 
subjected  to  this  test,  it  is  probable  that 
no  additional  test  for  lateral  chromatic  aber¬ 
ration  is  necssary,  and  the  lens  wlU  doubt¬ 
less  perform  satisfactorily  for  either  black- 
and-white  or  color  photography. 

f .  This  is  the  qualifying  test  for  photo¬ 
graphic  objectives  intended  for  use  in  air¬ 
plane  mapping  projects.  It  is  a  photo¬ 
graphic  test  and  the  determinations  are 
made  for  the  plane  of  best  average  definition. 

g.  h.  The  f-number  may  be  obtained  by 
dividing  the  equivalent  focal  length  of  the 
lens  by  the  diameter  of  the  effective  aperture. 
These  tests  are  primarily  of  value  in  deter¬ 
mining  the  accuracy  of  the  geometric  f-num¬ 
ber  markings  at  maximum  aperture,  and  at 
additional  specified  apertures. 

1,  J.  This  test  is  applied  to  photographic 
objectives  moimted  in  cameras.  As  the  test 
is  a  photographic  one  reqiilring  a  time  ex¬ 
posure,  it  is  necessary  that  the  stop  be  open 
when  the  lens  is  submitted  for  test.  This  is 
a  usefxil  test  for  nonpreclslon  type  airplane 
cameras  where  the  coUimatlon  index  mark¬ 
ers  are  located  in  a  detachable  magazine. 

k.  This  test  is  applied  to  the  platen  of  a 
precision  aerial  mapping  camera,  which  is 
the  surface  against  which  the  film  is  pressed 
dturing  exposure.  It  is  a  test  to  determine 
conformance  to  specifications  reqxiirlng  that 
the  platen  shall  not  depart  from  a  true  plane 
by  more  than  ±0.0006  inches. 

l.  This  test  is  applied  to  photographic  ob¬ 
jectives  mounted  in  cameras.  It  gives  the 
same  information  as  test  202.202f  except  for 
back  focal  distance.  It  is  preferable  that 
these  lens  characteristics  be  determined  for 
the  lens  as  mounted  in  a  barrel  shutter,  but 
occasionally  it  is  desirable  to  determine  these 
quantities  for  the  lens  mounted  in  a  camera. 
The  shutter  of  the  lens  should  be  open 
when  the  camera  Is  submitted  for  test. 

m.  This  test  is  applied  to  a  lens-camera 
combination  that  is  to  be  used  in  photogram- 
metric  mapping.  It  gives  the  departure  of 
the  principal  point  from  the  center  of  colll- 
mation  which  is  the  intersection  point  of 
lines  Joining  opposite  pairs  of  colllmation 
index  markers.  Since  it  is  necessary  to  de¬ 
termine  the  shift  of  the  principal  point  re- 
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suiting  from  prism  effect  In  the  lens,  the  • 
equivalent  focal  length  of  the  lens  as  moimt- 
ed  In  the  camera  Is  incidentally  determined 
in  this  test  which  checks  whether  the  lens 
has  been  properly  moimted  to  yield  best 
average  definition  throughout  the  Imag^ 
field. 

This  test  cannot  be  performed  on  a  camera 
having  a  detachable  magazine  which  bears 
the  colllmation  index  markers.  This  is  the 
preliminary  test  on  a  precision  type  camera 
to  detemine  compliance  with  specifications. 
If  no  provision  has  been  made  for  ready 
adjustment  of  the  colllmation  index  markers 
and  the  90*  condition  is  not  satisfied,  the 
camera  is  returned  to  the  firm  or  agency 
submitting  the  camera  with  recommenda¬ 
tions  regarding  the  necessary  adjustments. 
If  the  90*  condition  is  satisfied,  but  no  pro¬ 
vision  has  been  made  for  ready  adjustment 
of  the  principal  point  with  respect  to  the 
center  of  colllmation,  the  camera  is  returned 
with  recommendations  regarding  the  neces¬ 
sary  adjustments. 

n.  If  no  provision  has  been  made  for  ready 
adjustment  of  the  lens  in  a  transverse  direc¬ 
tion  to  properly  position  the  principal  point 
with  respect  to  the  center  of  colllmation,  or 
if  this  can  be  done  by  ready  movement  of 
the  colllmation  index  markers,  this  task  is 
done  in  the  course  of  the  test.  Following 
adjustment,  the  camera  is  checked  and  if 
satisfactory,  pins  are  set  to  Insure  preserva¬ 
tion  of  the  space  relations  between  colllma¬ 
tion  index  markers  and  principal  point. 

When  a  camera  is  submitted  for  test,  it  is 
mandatory  that  the  drill  holes  for  the  pins 
be  already  present  in  one  of  the  members 
that  move  with  respect  to  one  another.  In 
addition,  a  proper  sized  drill  and  reamer 
and  a  sufficient  number  of  pins  to  perform 
the  doweling  must  accompany  the  camera. 
It  la  desired  that  roll  pins  be  submitted  for 
this  task. 


Item 


Description 


Fee 


202.202a 

202.202b 

202.202O 


202.202d 

202.202e 

202.2021 


202.202g 

202.202b 

202.2021 

202.2021 

202.202k 

202.2021 

202.202m 


Determination  of  focal  length  and 

back  focal  distance . . 

Determination  of  equivalent  focal 
length,  back  focal  distance,  separa¬ 
tion  of  nodal  points,  and  thickness. 
Determination  of  equivalent  focal 
length,  back  focal  distance,  separa¬ 
tion  of  nodal  points,  and  distortion 
at  6*  intervals  from  the  center  to 
edge  of  field  for  one  specific  ratio 

of  object  to  image  size . . . 

Fee  for  each  additional  ratio _ 

Determination  of  resolving  power  at 
fi*  intervals  from  center  to  edge  of 
field  for  parallel  light  at  one  aper¬ 
ture . 

Determination  of  back  focal  distance, 
equivalent  focal  length,  distortion 
and  resolving  power  at  S°  intervals 
fromtbe  center  to  edge  of  the  field.. 

Note:  This  is  the  test  usually 
required  for  lenses  that  are  to 
be  mounted  in  precision  air¬ 
plane  cameras. 

Determination  of  equivalent  focal 
length  and  true  geometric  f-num- 

ber  for  one  mark^  stop _ 

Fee  for  each  additional  stop . 

Determination  of  focal  length  for 

lens  mounted  in  camera _ 

Fee  for  each  extra  magazine _ 

Determination  of  oomplianoe  of 
camera  platen  with  flatness  re¬ 
quirements  to  ±0.0005  inches . 

Determination  of  equivalent  focal 
length,  distortion  and  resolving 
power  at  7.5®  intervals  from  center 
to  edge  of  field  for  lens  mounted  in 

camera . . . . i.. 

Location  of  the  principal  point,  and 
check  of  00®  condition  for  lens 
mounted  in  camera . . 


$26.00 

3&00 


105.00 

55.00 


30.00 


60.00 


35.00 

10.00 

43.00 

25.00 


15.00 


82.00 


95.00 


202.202n 

202.202s 


Setting  tbe  principal  point  and  00® 
condition,  checking  and  doweling 

for  lens  mounted  in  camera _ 

For  special  tests  not  covered  by  tbe 
above  schedule,  fees  will  be  charged 
dependent  upon  tbe  nature  of  the 


,72.00 


test. 


§  202.203  Optical  components,  spectacle 
lenses,  goggle  lenses,  etc. 


Item 

Description 

Fm 

Optical  componeiUt 

202.203a 

Determination  of  equivalent  focal 

length  of  single  component  lens _ 

$26.00 

202.203b 

Determination  of  a  single  radius  of 
curvature  (single  surface  or 
matched  pair).  Fee  determined 
by  the  nature  of  the  work  required, 
minlmiun  fee  $56.00. 

202.203c 

Determination  of  spherical  and  cy¬ 
lindrical  power,  axis  of  sphere,  and 
axis  of  cylinder  for  a  single  spec- 

16.00 

202.203d 

Fee  for  each  additional  lens . . 

10.00 

202.203e 

Determination  of  spherical  and  cy¬ 
lindrical  powers,  axis  of  sphere, 
and  axis  of  cylinder  for  a  single 

spectacle  lens  with  bifocal  segment. 

23.00 

202.2031 

Fee  for  each  additional  lens . 

15.00 

Sunglass  lenses 

' 

202.203g 

Determination  of  refractive  power, 
surface  quality,  and  definition  to 
determine  compliance  of  a  single 
sunglass  lens  with  commercial 

standards - - - 

16.00 

202.203h 

Fee  for  each  additional  lens . . 

Goggle  lenses 

10.00 

202.2031 

Determination  of  lens  dimensions, 
refractive  power,  prismatic  power 
and  definition;  and  making  drop 
test  on  a  sin^e  hardened  goggle 
lens  to  determine  compliance  with 
Federal  Specification  OOQ- 

16.00 

G-501b . 

202.203J 

Fee  for  each  additional  lens _ 

10.00 

202.203Z 

For  special  tests  not  covered  by  the 
above  schedule,  fees  will  be  charged 
dependent  upon  the  nature  of  the 
test. 

§  202.204  Refractometric  instruments. 

Every  instrument  submitted  for  test 
should  be  in  good  working  order.  The 
test  slab  or  standard  supplied  by  the 
maker,  and  the  tables,  if  any,  must  ac¬ 
company  each  refractometer.  Upon  re¬ 
quest  special  attention  will  be  given  to 
such  portions  of  the,  scale  as  may  be  of 
particular  importance  in  the  contem¬ 
plated  use  of  the  instrument.  Refrac- 
tometers  with  compensators  will  be 
tested  with  “white”  light  unless  other¬ 
wise  specified.  Refractometers  without 
compensators  will  be  tested  only  with 
sodium  light  unless  otherwise  specified. 


Item 

Description 

Fee 

302.204Z 

For  special  tests  and  calibrations 

of  refractometric  measurements, 
fees  will  be  charged  dependent 

upon  tbe  nature  of  tbe  test. 

§  202.205  Refractive  indices. 

When  submitting  media  for  index 
measurement,  the  temperature,  wave¬ 
length  of  light  (or  spectral  line) ,  and  ap¬ 
proximate  degree  of  desired  precision 
should  be  specified.  Liquid  samples 
should  usually  be  as  large  as  10  ml. 
'  Solids  for  item  d,  must  be  in  the  form  of 
test  slabs,  approximately  1  x  x 
inches,  such  as  are  commonly  used  for 
the  adjustment  of  Abbe  refractometers. 
Two  surfaces  must  be  pitch  polished 
(plane  within  approximately  one  wave¬ 
length)  and  intersect  at  90*  to  form  an 
unbeveled  edge. 


Item 

Description 

Fee 

202.205a 

Index  of  refraction  ^IXlO-q  for  D 
spectrum  line  m  1  liq^d  by 
precision  Abbe  refractometer:  • 
Determination  of  index  for  single 

temperature  _  _ 

$20.00 

202.205b 

Determination  of  index  for  each 

additional  sample  submitted 
at  the  same  time  for  same  tem¬ 
perature,  or  for  each  determina¬ 
tion  and  additional  spectral 
lines  for  same  temperature _ 

11.00 

202.205c 

One  index  determination  at  each 

additional  temperature . 

16.00 

202.205d 

Index  of  refraction  (±lX10-<)  lor  D 
spectrum  line  for  1  solid  by 
INrecision  Abbe  refractometer: 
Determinaticsi  of  index  fw  1  sample.. 

16.00 

202.205e 

Determination  of  index  for  each 

additional  spectrum  line,  C,  F, 
or  O _ 

6.50 

202.205f 

Determination  of  index  of  refraction 
(±1X10**)  of  solid  submitted 
in  form  of  60°  prism  for  one 
visible  spectrum  fine: 
Determinatlomof  index _ 

26.00 

202.205g 

For  each  additional  line  in  the 

visible  spectrum  .  .  _  . 

12.00 

202.205Z 

For  special  tests  not  covered  by  the 
above  schedule,  fees  will  be 
charged  dependent  upon  the 
nature  of  the  test. 

§  202.206  Polarimetric  instruments. 


Item 

Description 

Fee 

202.206Z 

Calibration  of  polarimeters,  sac- 
charimeters,  and  quartz  control 
plates.  Fees  determined  by  the 
nature  and  difficulty  of  the  test 

Photographic  Research 

§  202.311  Photography. 

The  following  information  is  pertinent 
to  the  tests  a  to  f  in  this  schedule. 

a.  American  Standard  Printing  Transmis¬ 
sion  Density  (Type  P2-b)  is  measured  on 
step  tablets  of  21  steps  or  less,  with  a  densi¬ 
tometer  calibrated  to  ±0.01  density  or  ±1 
percent  of  the  density,  whichever  is  the 
greater.  This  t3^  of  density  is  the  one  most 
commonly  employed  in  the  photographic  in¬ 
dustry  and  is  customarily  implied  when  the 
type  of  density  is  not  specified. 

b.  American  Standard  Diffuse  Visual 
Transmission  Density  (Tjrpe  Vl-b)  is  meas¬ 
ured  on  step  tablets  of  21  steps  or  less,  with 
a  densitometer  calibrated  to  ±0.01  density 
or  ±1  percent  of  the  density,  whichever  is 
the  greater. 

c.  d.  The  determination  of  the  residual 
sodium  thiosulfate  content  of  processed 
photographic  film  is  made  according  to 
American  Standard  Method  PH4.8-1958  or 
the  latest  revision  thereof. 

Hypo  concentrations  less  than  0.005  mg. 
per  square  inch  are  reported  as  “nil”.  When 
hypo  concentration  is  0.005  mg.  per  square 
inch  or  over,  it  is  reported  to  one  significant 
figure. 

Each  sample  submitted  should  be  prop¬ 
erly  identified,  contain  no  image  (slight  fog 
permissible)  and  miist  be  submitted  immedi¬ 
ately  after  processing. 

Each  sample  submitted  should  be  6  to  8 
inches  in  length  and  should  be  attached  se¬ 
curely  to  request  letter  by  stapling. 

Samples  are  not  returned  since  they  are 
destroyed  during  the  test. 

e,  f .  The  determination  of  residual  sodium 
thiosulfate  concentration  of  processed  photo¬ 
graphic  paper  is  made  according  to  American 
Standard  Method  PH4.30-1962  or  the  latest 
revision  thereof. 

Each  sample  submitted  should  be  properly 
identified,  contain  no  image  (slight  fog  per¬ 
missible)  and  be  of  such  dimensions  that 
2  strips,  1x4  inches  can  be  cut  for  test. 
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Item 

Description 

Fm 

a02.3na 

Calibration  of  photographic  step 
tablets  for  luting  density,  1 

$28.00 

28.00 

202.311b 

CaUbration  of  i^tograpbic  step 
tablets  for  visual  density,  1 

Ample  ,  .  ...  --  - 

202.311c 

Residual  sodium  thiosulfate  con¬ 
centration  of  processed  film,  1 

12.00 

202.311d 

Each  additional  sample  for  the 
determination  of  residual  sodi¬ 
um  thiosulfate  in  film  sub- 
m{tte<l*at  the  same  time  .... 

3.00 

202.311e 

Residual  sodium  thiosulfate  con¬ 
centration  of  processed  photo¬ 
graphic  paper,  1  sample _ 

20.00 

202.311f 

202.31 Iz 

Each*  additfonaV  sampile  for  tbe 
determination  of  residual  thio¬ 
sulfate  concentration  of  proc- 
eesed  photographic  paper 
.  submitted  at  the  same  time... 

For  special  tests  not  covered  by 
the  above  schedule,  such  as  pre¬ 
cise  determination  of  contact 
printing  dra^ty  and  measure¬ 
ments  of  resolving  power  of 
photographic  materials,  fees 
will  be  charged  dependent 
upon  the  nature  of  tbe  test. 

5.00 

Length 


§  202.401  Reference  line  standards  of 
length. 


Item 

Description 

Fee 

202.401Z 

Calibrations  of  reference  line  stand¬ 
ards  to  a  higher  precision  than  that 
provided  in  schedule  202.402  are 
regarded  as  special  tests.  Fees 
wUl  be  charged  dependent  upon 
the  nature  of  the  test;  they  may  be 
approximately  estimated  as  twice 
the  corresponding  fees  of«chedule 
202.402. 

§  202.402  Working  line  standards  of 
length. 


Item 

Description 

Fee 

20Z  402a 

Yard  or  meter  working  line  stand- ' 
ard— determination  of  tbe  total 

length  at  room  temperature  to  an 
accuracy  of  0.001  mm  if  tbe  char- 

acter  of  the  graduation  justifies.... 

$125.00 

202.402b 

Yard  or  meter  working  line  stand¬ 
ard-determination  of  the  total 
length  at  an  additional  lower  tem¬ 
perature  to  obtain  tbe  coefficient 

iiaoo 

202.402c 

Yard  dr  meter  working  line  stand- 
wd— determination  of  eoual  sub- 

multiples  of  a  length,  eacn - 

Yard  or  meter  working  line  stand¬ 
ard-determination  of  any  other 

20.00 

202.402d 

single  interval . . . . 

86.00 

202.402Z 

For  special  tests  not  covered  by  the 
s^ve  schedule,  fees  will  be  charged 
dependent  upon  the  nature  of 

the  test. 

- 

§  202.403  Commercial  line  standards  of 
length. 


Item 

Description 

Fee 

202.403Z 

Calibrations  of  commercial  liije 
standards  of  length  to  an  accuracy 
of  0.01  mm  or  0.0004  inch,  if  the 
character  of  the  graduaUpn  justi¬ 
fies,  are  regarded  as  speoal  tests. 
Fees  will  be  charged  dependent 
upon  the  nature  of  the  test;  they 
may  be  approximately  estimated 
as  one-half  of  the  corresponding 
fees  of  schedule  202.402. 

§  202.404  Steel  tapes. 

(a)  Steel  tapes  accepted  by  the  Na¬ 
tional  Bureau  of  Standards  as  suitable 
for  calibration  will  be  issued  a  National 
Bureau  of  Standards  Report  of  Calibra¬ 
tion.  Steel  tapes  are  used  for  many 
types  of  long-interval  length  measiure- 


ments.  The  varied  requirements  for  the 
application  of  calibrated  steel  tapes  to 
length  measurements  necessarily  requires 
variance  in  tsrpe  and  location  of  inter¬ 
val  markings  and  accessory  attach¬ 
ments.  Some  tapes,  although  being  of 
excellent  quality  and  having  application 
that  Justifies  NBS  calibration,  are  not 
necessarily  suitable  for  use  as  reference 
tapes.  (See  paragraph  b  of  this  section.) 
Such  steel  tapes  for  which  a  Report  of 
Calibration  has  been  issued  will  be  en¬ 
graved  with  a  National  Bureau  of  Stand¬ 
ards  serial  number  for  identification  pur¬ 
poses.  A  steel  tape  considered  by  the 
National  Bureau  of  Standards  to  be  suit¬ 
able  for  use  as  a  reference  tape  for 
checking  other  calibrated  or  uncali¬ 
brated  steel  tapes,  or  for  other  appropri¬ 
ate  uses,  will  also  be  engraved  with  a 
mark  in^cating  the  year  of  calibration. 
Reports  of  Calibration  normally  will  in¬ 
dicate  the  measured  lengths  of  intervals 
to  the  nearest  0.001  foot  or  0.1  mm. 
Length  values  will  be  reported  at  68° 
Fahrenheit  (20°  C.). 

(b)  A  steel  tape  considered  suitable 
for  use  as  a  reference  tape,  as  defined 
above,  should  possess  the  following  mini¬ 
mum  requirements:  The  error  in  total 
length  of  the  tape  at  the  standard  tem¬ 
perature  of  68°  Fahrenheit  (20°  C.)  and 
at  standard  tension  shall  not  exceed  0.1 
inch  per  100  feet  (2  millimeters  per  25 
meters).  The  standard  tension  in  10 
pounds  (4.5  kilograms)  for  tapes  25  to 
100  feet,  or  from  10  to  30  meters  in 
length  and  20  pounds  (9  kilograms)  for 
tapes  longer  than  100  feet  or  30  meters. 
From  the  standpoint  of  inherent  sta¬ 
bility  and  to  prevent  the  possibility  of 
a(x:idental  displacement  of  reference 
graduations,  a  reference  tape  should 
normally  possess  the  following  charac¬ 
teristic:  All  Interval  graduation  should 
be  on  a  single  piece  of  metal  ribbon. 
This  is  usually  construed  to  imply  that 
the  graduations  should  not  be  on  pieces 
of  solder,  sleeves,  thin  plates  or  blocks 
bonded  or  attached  to  the  tape,  or  on 
wire  loops,  spring  balances,  tension  han¬ 
dles  or  other  accessories  liable  to  be  de¬ 
tached  or  changed  in  shape. 


Item 

Description 

Fee 

202.404a 

Steel  tape — determination  of  correc¬ 
tion  to  the  total  length  of  tbe  tape 
when  supported  throughout  at 
standard  tension  and  at  standard 
temperature,  for  a  tape  not  exceed- 

ing  200  feet  or  60  meters  in  length . . 
This  is  tbe  regular  standard  test 

$21.00 

which  will  be  made  and  charged 
fm  in  each  case.  To  this  amount 
must  be  added  tbe  fees  for  any 
additional  tests  made,  and  for 
item  (n),  if  applicable,  in  accord¬ 
ance  with  the  following  schedule. 

302.404b 

Steel  tape— determlnatkm  of  the 
correction  to  the  total  length 
when  suppwted  throughout  at 
any  tension  other  than  standard 
tension,  for  a  tape  not  exceeding 

200  feet  or  50  metei  s  in  length . 

Tension  desiretT must  be  specified. 

4.00 

302.404c 

Steel  tape — determination  of  the 
correction  to  tbe  total  length  when 

supported  at  the  ends  only _ 

The  Bureau  is  not  prepared  to  make 
this  test  on  tapes  having  a  greater 
length  than  200  feet  or  50  meters. 
Standard  tension  will  be  used  in  this 
test  imleas  another  tension  is 
specified. 

4.00 

302.404d 

St^  tape— determination  of  tbe 
correction  to  the  total  length  when, 
supported  at  the  ends  and  one  or 
more  intermediate  points,  for  a 
tape  not  exceeding  200  feet  or  50 

meters  in  length _ 

4.00 

Item 

Description 

Fee 

202.404e 

Standard  tension  will  be  used  unless 
another  tension  is  specified. 

Steel  tape — determinatim  of  the 
correction  to  length  of  a  sub¬ 
interval  imder  the  same  condi¬ 
tions  as  to  tension  and  points  of 
support  as  for  tbe  total  length . 

$3.00 

202.404f 

The  points  at  which  these  measure¬ 
ments  are  made  must  be  points  at 
which  tbe  tape  is  supported. 

The  Bureau  is  not  prepared  to  test 
tapes  supported  at  points  more 
than  200  feet  or  60  meters  apart. 

Steel  tape— determination  of  the 
correction  to  the  length  of  a  sub¬ 
interval  under  different  specified 
conditions  as  to  tension  and  points 
of  support  from  those  used  for  the 
total  length _ 

5.00 

20i2.404g 

See  item  (e)  above. 

Steel  tape— determination  of  the 

tension  to  tbe  nearest  integral 
half-pound  or  quarter  kilogram  at 
which  the  correction  to  tbe  length 
of  an  interval  is  most  neatly  zero, 
under  a  specified  condition  of 
support,  for  a  tape  not  exceeding 
200  feet  or  50  meters _ 

5.00 

202.404h 

Steel  (ape — dHerminatlon  of  tbe 

correction  to  a  subinterval  at  the 
tension  at  which  the  correction  to 
tbe  total  length  is  most  nearly 
zero  and  under  the  conditions  of 
support  used  in  tbe  test  under 
item  (g) . 

3.00 

202.4041 

Steel  tape— detmnination  of  cm- 

rectlon  to  tbe  total  length  of  an 
interval  on  the  reverse  ^de  of  the 
taiie,  when  supported  at  standard 
tension  and  at  standard  temperw- 
t’u^  for  a  tape  not  exceeding  200 
feet  or  60  meters  in  length _ 

5.00 

202.404j 

Steel  tape — determination  of  the 

202.404k 

coefficient  o*  expansion  of  a  tape, 
fee  will  be  determined  in  each 
Individual  case. 

Steel  tape  —  determination  of 
Young^s  modulus  of  elasticity, 
for  a  tape  not  exceeding  200  feet 
or  SO  meters  in  length _ 

16.00 

202.4041 

Not  recommended  for  tapes  having 
enameled,  plastic,  or  heavy  var¬ 
nish  coatings. 

Steel  tape — determination  of  tbe 

weight  per  foot  or  per  meter  of  a 

6.00 

202.404m 

Spifng  balance— testing  in  horl- 

mntal  pnsttlnn  _ _ 

.  laoo 

202.4e4n 

Steel  tape — additional  charge  for 

4.00 

202.4040 

Steel  tape — determination  of  AE _ 

.  10.00 

202.404P 

Steel  tape — computed  values  (this 

202.404z 

does  not  include  charge  for  nec¬ 
essary  measurements).. . . . 

For  sp^al  tests  not  covered  In  the 

6.00 

above  schedule,  fees  will  be 
charged  dependent  upon  tbe  na- 
tmre  of  the  test. 

§  202.405  Invar  base-line  tapes. 

For  testing  of  steel  tapes,  see  schedule 

202.404.  The  test  of  an  invar  base-line 
tape  of  any  length  less  than  50  meters 
on  our  geodetic-tape  (X)mparator  will,  in 
general,  be  made  for  the  same  fee  as  a 
50-meter  invar  base-line  tape.  Attention 
is  called  to  the  fact  that  oi^  invar  base¬ 
line  tapes  of  certain  lengths  can  be 
tested  on  this  comparator.  Invar  tapes 
not  tested  on  the  geodetic-t£q)e  compara¬ 
tor  will  be  tested  on  our  bench  standard 
under  items  202.405  (1)  and  (m) . 


Item 

Descrlptlmi 

Fee 

302.406a 

Invar  60-meter  base-line  tape— 
detemiination  on  tbe  geodetic 
comparator  of  total  length  with 
a  probable  error  not  greatm  than 

_ 

$130.00 

202.405b 

Invar  60-meter  base-line  tape- 
determination  on  tbe  geodetic 
comparator  of  total  length  at  an 
additional  tension  and/or  method 
of  support,  with  a  iHobable  error 

4a  00 

202.406c 

Invar  60-meter  base-line  tape- 
determination  of  total  length  sup¬ 
ported  throughout,  by  computa- 
tion  from  the  observed  togtb 
when  supported  at  the  ends  and 
one  or  more  intermediate  points... 

20.00 
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Item 


202.406d 


202.405e 


202.4061 

202.405g 

I 

202.406b 

202.4061 

202.406] 

2Q2.406k 

202.4061 


Description 


Fee 


202.406m 


202.406t 


Invar  60-meter  base-line  tape— high 
precision  calibration  of  a  group  of 
uniformly  spaced  subintervals 
when  supported  on  a  horisontal 
flat  surface,  using  the  same  tension 
specified  for  test  item  202.406c. 

Charge  for  each  interval _ 

Invar  50-meter  base-line  tape — de¬ 
termination  on  the  geodetic  com¬ 
parator  of  the  coefiicient  of  expan¬ 
sion  with  an  accuracy  of  at  least 
0.000001  per  degree  Celsius 
using  the  electrical  resistance 
method,  and  calibration  of  its 
total  length  at  1  temjperature, 
tension,  and  method  of  support 
with  a  probable  error  not  greater 

than  ±0.050  mm . . 

Invar  base-line  tape — determination 

of  Young’s  modulus  of  elastlcitv _ 

Invar  base-line  tape— determination 
of  the  weight  per  meter  (or  per 

foot) . 

Spring  balance— testing  in  hori¬ 
zontal  position . 

Invar  base-line  tape— additional 
charge  for  each  tape  sent  without 

a  reel . . 

Invar  base-line  tape — determination 

of  AE . 

Invar  base-line  tape — computed 
values  other  than  as  provided  in 

item  202.406c . 

Invar  base-line  tape  not  more  than 
60  meters  in  nominal  length— de¬ 
termination  on  bench  standard  at 
room  temperature  of  length  of  1 
interval  when  supported  at  1 
method  of  support  and  under  1 
tension,  or  determination  of  the 
tension  to  the  nearest  integral  half- 
pound  or  quarter  kilogram  at 
which  the  correctton  to  the  length 
of  the  interval  is  most  nearly  zero 
at  a  specified  method  of  support.. 
Invar  base-line  tape  not  more  than 
60  meters  in  nominal  length — each 
additional  determination  on  bench 
standard  at  room  temperature  of 
length  of  interval,  or  tension  to  the 
nearest  Integral  half-pound  or 
quarter  kilogram  at  which  the  cor¬ 
rection  to  the  length  of  an  interval 

is  most  nearly  zero . . . . 

For  special  tests  not  covered  by  the 
above  schedule,  fees  will  be 
charged  dependent  upon  the 
nature  of  tm  test. 


fail  to  comply  with  the  specifications, 
and  the  fee  will  be  computed  on  the  basis 
of  the  number  of  items  tested  plus  a 
special  handling  charge.  Items,  202.408 
a  to  e  inclusive  will  be  applicable  if  a 
minimum  of  12  chambers  are  submitted 


against  corrosiom  and  damage  by  con¬ 
tact  with  other  gage  blo(^  during  tran¬ 
sit.  All  defining  steel  surfaces  should  be 
greased  and  the  blocks  padded  with 
waxed  paper  or  volatile  rust  inhibitor 
treated  paper.  A  greased  steel  surface 


$20.00 


at  one  time;  otherwise  item  202.408z  will  .  coming  in  contact  with  newspaper,  wrap- 
be  applicable.  Only  one  letter  reporting 
results  of  test  will  be  supplied  for  any 
one  test  at  the  prices  of  items  202.408 
a  to  e  inclusive. 


Item 


Description 


226.00 

16.00 


6.00 

10.00 


4.00 

10.00 


6.00 


33.00 


202.408a 


2Q2.408b 


202.408c 


202.408d 


202.408c 


202.408Z 


13.00 


§  202.406  Surveyors*  measuring  instru* 
ments  (other  than  tapes). 


Item 

Description 

Fee 

202.406a 

Leveling  rod— testing  principal 

intervals . . . 

$48.00 

202.406Z 

For  special  tests  not  covered  by  the 
above  schedule,  fees  will  be 
charged  dependent  upon  the 

'*■ 

nature  of  the’  test. 

Item 

Description  - 

Foe 

202.407a 

Sieve — test  of  a  sieve  No.  2H  to  No. 
400  inclusive  to  determine  con- 

formity  to  specification,  but  not 
including  the  sieving  test . . 

$16.00 

202.407Z 

For  specif  tests  not  covered  by  the 
above  schedule,  fees  will  be 
charged  dependent  upon  the 
nature  of  the  test. 

Single  Neubauer  haemacytometer 
chamber— testing  single  cell  cham¬ 
ber  (having  Neubauer  ruling)  and 
2  cover  glasses  for  conformity  with 

specification _ 

Single  Fuchs-Roeenthal  baemacy- 
tometer  chamber— testing  sin^ 
cell  chamber  (having  Fuchs- 
Rosenthal  ruling)  and  2  cover 
glasses  for  conformity  with  specifi¬ 
cation . . . . . 

Double  Neubauer  haemacytometer 
chamber— testing  double  cell 
chamber  (having  2  Neubauer  rul¬ 
ings)  and  2  cover  glasses  for  con¬ 
formity  with  specification . 

Double  Fuchs-Rosenthal  baemacy- 
tometer  chamber— testing  double 
cell  chamber  (having  2  Fuchs- 
Rosenthal  rulings)' and  2  cover 
glasses  for  conformity  with  speci¬ 
fication _ _ 

Quadr.uple  haemacytometer  cham¬ 
ber-testing  quadruple  cell  cham¬ 
ber  (having  2  Neubauer  rulings 
and  2  Fuchs-Rosenthal  rulings) 
and  2  cover  glasses  for  conformity 

with  specification . . 

For  special  tests  not  covered  by  the 
above  schedule,  fees  will  be 
charged  dependent  upon  the 
nature  of  the  test. 


Fee 


$7.00 


ping  paper  (unwaxed)  or  excelsior  is 
very  likely  to  corrode.  Sets  of  gage 
blocks  should  have  packing  inside  the 
case,  and  the  case  should  be  bound  shut 
as  the  clasps  frequently  open  or  break 
during  shipment. 

(c)  Shipments  and  purchase  orders 
should  be  sent  to  the  National  Bureau 
of  Standards,  Washington  25,  D.C., 
marked  to  the  attention  of  the  Length 
Section. 


Item 


10.00  202.412a 


8.00 


20.00 


202.412b 


21.00  202.412ab 


202.412c 


§  202.409  Areas  and  area-measuring  in¬ 
struments. 


§  202.407  Sieves. 

Note:  The  iM’ecision  seal  of  the  National 
Bureau  of  Standards  on  any  sieve  Indicates 
that  the  sieve  has  been  tested  at  the  Na¬ 
tional  Bureau  of  Standards  and  found  to 
conform  to  specification.  Except  by  spe¬ 
cial  arrangements,  the  testing  of  sieves  at 
the  National  Bureau  of  Standards  Is  limited 
to  No.  to  No.  400  Inclusive. 


Item 

Description 

Fee 

202.409Z 

Special  tests  (mly  are  conducted  in 
this  category  and  fees  will  be 
charged  dependent  upon  the  na¬ 
ture  of  the  test. 

§  202.410  Precision  circles. 

Item 

Description 

Fee 

202.410Z 

j 

Special  tests  only  are  conducted  in 
this  field  and  fees  will  be  (^i^ed 
dependent  upon  the  nature  of  the 
test. 

§  202.411  Linear  thermal  expansion  of 
solids. 

Item 

Description 

Fee 

202.411Z 

Special  tests  only  are  conducted  in 
this  cat^ory  and  fees  for  accepted 
tests  will  be  charged  dependent 
upon  their  nature.  Only  those 
tests  that  cannot  be  carried  out 
elsewhere  may  be  accepted. 

202.412d 


202.412cd 


202.412e 


202.412f 


§  202.408  Haemacytometers. 

Each  haemacytometer  chamber  and 
each  cover  glass  which  passes  the  speci¬ 
fication  is  marked  with  a  National  Bu¬ 
reau  of  Standards  precision  seal.  In 
general,  work  will  be  discontinued  when 
a  substantial  number  of  items  in  a  lot 


§  202.412  Gage  blocks. 

(a)  Test  fee  schedules  in  §  202.412  in¬ 
clude  a  statement  of  the  accuracy  to 
which  measurements  are  ordinarily 
made;  however,  if  the  character  of  the 
defining  surfaces  of  a  gage  block  is  not 
such  as  to  warrant  this  accuracy,  the 
report  will  show  the  accuracy  actually 
obtained.  All  gage  blocks  submitted  for 
test  should  be  in  substantially  new  block 
condition  and  each  block  should  be 
marked  with  an  identification  number. 

(b)  In  the  shipment  of  gage  blocks 
extreme  precaution  should  be  taken  both 


202.412Z 


Description 


Fee 


Qage  blocks — determination  of 
length  to  ±0.000004"  and  exces¬ 
sive  errors  In  flatness  and  paral¬ 
lelism,  for  sizes  from  0.100"  to  and 
including  1.000"  in  lots  of  10  or 

more,  each . 

Actual  cost  of  calibration  will  be 
charged  for  smaller  lots. 

Qage  blocks — determination  of 
length  to  ±0.000006",  ±0.000006", 
and  ±0.000007",  respectively,  for 
blocks  from  1"  to  2",  2"  to  3  ,  and 
3"  to  4",  in  length  and  excessive 
errors  in  flatness  and  parallelhun, 

in  lots  of  3  or  more,  each _ 

Actual  cost  of  calibration  will  be 
charged  for  smaller  lots. 
Measurements  as  described  under 
items  (a)  and  (b)  for  usual  81 

block  set,  per  set . . 

Extra  blocks  will  be  charged  for 
under  item  (a)  or  (e). 

Qage  blocks-^etermination  of 

length  to  ±0.000002"  and  excessive 
errors  in  flatness  and  parallelism,  for 
sizes  from  0.100"  to  and  including 
1.000",  in  lots  of  10  or  more,  each... 
Actual  cost  of  calibration  will  be 
charged  for  smaller  lots. 

Qage  blocks — determination  of 

length  to  ±0.000002",  ±0.000003", 
and  ±0.000004",  respectively,  for 
blocks  from  1"  to  2",  2^'  to  3  ,  and 
3"  to  4",  in  length  and  excessive 
errors  in  flatness  and  parallelism, 

in  lots  of  3  or  more,  each . . 

Actual  cost  of  calibration  will  be 
charged  for  smaller  lots. 
Measurements  as  described  under 
items  (c)  and  (d)  for  usual  81  block 

set,  per  set _ 

Extra  blocks  will  be  charged  for 
under  item  (c)  or  (e). 

Qage  blocks— determination  of 
length  to  ±0.000003"  and  excessive 
errors  in  flatness  and  parallelism, 
for  sizes  from  0.010"  to  and  includ¬ 
ing  0.090",  in  lots  of  10  or  more, 

each . . . 

Blocks  in  this  size  range  are  usually 
warp^  and  do  not  warrant  cali¬ 
bration  to  a  higher  accuracy.  In 
special  cases  blocks  0.040"  and 
thicker  will  be  calibrated  under 
item  (c)  if  the  errors  in  flatness  of 
the  blo^s  are  not  excessive. 

Qage  blocks — determination  of 
length  to  ±0.000001"  per  inch  of 
length  and  excessive  errors  in 
flatness  and  parallelism,  for  blocks 
of  the  following  length:  6,  6,  7,  8, 
10,  12,  16,  and  20",  in  lots  of  3  or 

more,  each _ 

Actual  cost  of  calibration  will  be 
charged  for  smaller  lots. 

For  special  tests  not  covered  by  the 
above  s^edule,  fees  wUl  be  charged 
dependent  upon  the  nature  of  the 
test. 


$$7.00 


21.00 


.525.00 


11.00 


32.00 


880.00 


8.00 


60.00 


Engineering  Metrology 
§  202.500  General. 

(a)  Test  fee  schedules  202.501  to 
202.509  include  a  statement  of  the  rela¬ 
tive  accuracy  to  which  measurements 
are  ordinarily  made.  However,  if  the 
character  of  the  defining  surface  of  a 
gage  or  other  article  is  not  such  as  to 
warrant  the  measurement  to  this  ac- 
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curacy,  the  report  will  show  the  accuracy 
actually  obtained.  If  a  greater  accuracy 
is  requested  and  the  defining  surfaces  are 
such  as  to  permit  measurements  to  the 
accuracy  requested,  the  necessary  meas- 
mements  will  be  made  and  a  special  fee 
will  be  charged. 

(b)  In  addition  to  the  items  covered 
by  schedules  ' 202.501  to  202.509  other 
items  such  as  gage  block  accessories, 
taper  plug  and  ring  gages,  and  gill  net 
gages  are  occasionally  calibrated.  Other 
sizes  than  those  listed  in  the  fee  sched¬ 
ules  are  also  calibrated  on  special  re¬ 
quest.  These  tests  and  calibrations  are 
made  so  infrequently  that  it  is  not  prac¬ 
tical  to  list  a  definite  fee,  and  such  work 
will  be  done  on  the  basis  of  the  cost  of 
the  work. 

(c)  In  the  shipment  of  gages,  extreme 
precautions  should  be  taken  both 
against  corrosion  and  damage  by  con¬ 
tact  with  other  gages  during  transit.  All 
defining  steel  siufaces  should  be  greased 
and  protected  with  waxed  paper  or  a 
suitable  strippable  plastic  coating.  A 
grestsed  steel  surface  coming  in  contact 
with  newspaper,  wrapping  paper  (un¬ 
waxed)  or  exceli^or  is  very  like^  to  cor¬ 
rode.  Small  gages  suitably  wrapped  may 
be  fastened  in  place  in  a  strong  rigid 
container  so  that  no  movement  is  pos¬ 
sible.  Plug  and  ring  gages  should 
ordinarily  not  be  shipped  mated.  In  the 
case  of  large-size  threaded  plugs  and 
rings,  mating  is  permissible  as  a  means 
of  protecting  the  plug  threads.  In  such 
cases  a  grease  must  be  used  that  will 
prevent  electrolytic  corrosion  between 
the  mating  gages. 

(d)  Minimum  test  fee  for  calibration 
work  is  $20.00. 


§  202.501  End  standards  of  length. 


Item 

Description 

Fee 

202.501a 

End  standards  with  spherical  or 
pointed  ends,  or  flat  ends 
with  area  of  contact  less  than 
a  square  inch: 

End  standards — determination 

6f  length  to  dbO.00005"  for 
lengths  up  to  and  including 
8",  each . . 

$12.00 

202.501b 

End  standards— determination 

of  length  to  ±0.000006"  per 
inch  of  length  for  lengths  over . 

8"  op  to  and  including  20", 
each.  . . 

16.00 

202.  501c 

End  standards — determination 

of  length  to  ±0.000005"  per 
inch  of  length  for  lengths  over 
80"  up  to  and  Including  40", 
each . . 

20.00 

202.501d 

End  standards— determination 

of  length  to  ±0.000005"  per 
inch  of  length  for  lengths  over 
40"  up  to  and  including  72", 
each . . 

24.00 

302.601e 

End  standards — determination 

of  length  to  ±0.00002"  for 
lengths  up  to  and  including 
8", each  . 

24.00 

202.501f 

End  standards — determination 

of  length  to  ±0.000003"  per 
inch  of  length  for  lengths  over 
8"  up  to  and  including  20", 

each . 1 . . . 

32.00 

202. 501g 

End  standards — determination 

of  length  to  ±0.000003"  per 
inch  of  length  for  lengths  over 
20"  up  to  and  including  40", 
each . . . . 

40.00 

202. 501h 

End  standards — determination* 

of  length  to  ±0.000003"  per 
inch  of  length  for  lengths  over 
40"  up  to  and  including  72", 
each.  .  _  ___  _  . 

48.00 

202.S02Z 

For  special  tests  not  covered  by 

the  above  schedule,  fees  will  be 
charged  dependent  upon  the 
nature  of  the  test. 

§  202.502  Plain  cylindrical  ping'  and 
ring  gages. 


Item 

Description 

fm 

202.602a 

nain  cylindrical  plug  gages — de¬ 
termination  of  diameter,  taper, 
and  roundness  to  ±0.00005"  for 
sizes  up  to  and  including  4", 
each..  ..... 

$12.00 

202.602b 

Plain  cylindrical  plug  gages — de¬ 
termination  of  diamter,  taper, 
and  roundness  to  ±0.00001''  for 
sizes  up  to  and  including  2", 
each _  .„  _  .  .  .  .  ^ 

35.00 

202.50ec 

Plain  cylindrical  plug  gages — de¬ 
termination  of  diameter,  taper, 
and  roundness  to  ±0.0()0005'' 
for  sizes  up  to  and  including 
2",  each _ ^ . . . . 

50.00 

202.502d 

Plain  cylindrical  ring  gages — de- 
termtaation  of  diameter,  taper, 
and  roundness  to  ±0.00001"  for 
sizes  .03"  up  to  and  including 
2",  eai^ _ _ _ 

50.00 

202.502e 

Plain  cylindrical  ring  gages — de¬ 
termination  of  diameter,  taper, 
and  roundness  to  ±0.060005'' 
for  sizes  .03"  up  to  and  includ¬ 
ing  2",  each  _  . 

75.00 

202.6021 

Plain  cylindrical  ring  gages— de- 
terminati(Hi  of  diameter,  taper, 
and  roundness  to  ±0.000003'' 
for  sizes  .25"  up  to  and  includ¬ 
ing  2",  each _ 

100.00 

202.5e2z 

For  spedal  tests  not  covered  by 
the  above  schedule,  fees  will 
be  charged  dependent  upra  the 
nature  of  the  test. 

§  202.503  Thread  plug  and  ring 

gages. 

Item 

Descriptiem 

Fee 

202.603a 


202.503b 


202.503c 


202.503d 


202.503e 


202.603f 


9Q2.503C 


Straight  thread  plug  gages  and 
setting  thread  plug  gages— 
determination  of  an^  to  S'  to 
15'  depending  on  pit(^  and 
diameter;  lead  error  and  pitch 
diameter  to  0.0001",  major  di¬ 
ameter  to  0.0002",  thread  form 
as  to  clearance,  for  sizes  H"  to 

6"  each . . . 

Straight  thread  ring  gages— deter¬ 
mination  of  angle  to  S'  to  15' 
depending  on  pitch  and  diam¬ 
eter,  lead  error  to  0.0001",  minor 
diameter  to  0.0002",  tliread 
form  as  to  clearance,  and  fit  on 
setting  plug,  for  sizes  J4"  to  6", 

each . 

Taper  thread  plug  gages  having 
60°  threads  (except  API  Cable 
and  Rotary  gages) — determina¬ 
tion  of  half  angles  to  S'  to  15' 
depending  on  pitch  and  diam¬ 
eter,  lead  error,  pitch  diameter 
and  taper  to  0.0001",  majOT 
diameter  to  0.0003",  and  thread 
form  as  to  clearance,  for  sizes  up 

to  and  including  10'',  each _ 

Taper  thread  plug  gages  having 
60°  threads-^etermination  of 
half  angles  to  S'  to  16'  depending 
on  pitch  and  diameter,  lead 
error  and  taper  to  0.0001",  pitch 
diameter  to  0.0002",  major 
diameter  to  0.0004",  and  thread 
form  as  to  clearance,  for  sizes 
over  10"  to  24",  inclusive,  each. 
Taper  thread  ring  gages  having 
60°  threads  (except  API  Cable 
and  Rotary  gages) — determina¬ 
tion  of  angle  to  3'  to  15'  depend¬ 
ing  on  pit^  and  diameter,  lead 
error  to  0.0001",  taper  to  0.0002", 
minor  diameter  to  0.0005"  (or 
truncation  of  thread  crest), 
threadform  as  to  clearance,  and 
standoff  from  mating  plug  to 
0.002"  for  sizes  up  to  10",  each.. 
Taper  thread  ring  gages  having 
60°  threads — determination  of 
angle  to  S'  to  15'  depending  on 
pitch  and  diameter,  lead  error 
to  0.0001",  taper  to  0.0002", 
minor  diameter  to  0.0005'.'  (or 
tnmcaUon  of  thread  crest), 
thread  form  as  to  clearance, 
and  standoff  from  mating  plug 
to  0.002",  for  sizes  over  ICr'  to 

24"  inclusive,  each . 

API  Cable  and  Rotary  taper 
thread  plug  gages— determina¬ 
tion  of  dimensions  specified  in 
API  Standard  7, 


$30.00 


30.00 


75.00 


05.00 


60.00 


06.00 


110.00 


Item 

Description 

Fee 

2Q2.503h 

API  Cable  and  Rotary  taper 
thread  ring  gages— determina- 
Uon  of  d  jnenskns  spedfled  in 
API  Standard  7,  each . 

$75.00 

202.6031 

API  Cable  and  Rotary  tool  ocm- 

nection  gages — detdmlnation 
of  mating  standoff  and  standoff 
from  grand  master  gages,  per 

set... . 

30.00 

202.503j 

API  sucker  rod  plug  gages  desig¬ 
nated  as  PI,  P6,  P7,  B2  and 
B6 — determinati<Hi  of  dimen¬ 
sions  specified  in  API  Standard 

IIB,  each . . 

30.00 

202.503k 

API  sucker  rod  plug  gages  desig¬ 
nated  as  P3  and  B4--^termi- 
nati<m  of  dimensiems  specified 

in  API  Standard  llB,  each _ 

60.00 

202.5031 

API  sucker  rod  ring  gages  desig¬ 
nated  as  F2,  P6,  P8,  B1  and 
B6 — determinatiem  of  dimen¬ 
sions  specified  in  API  Standard 

llB.ewh . 

30.00 

202.603m 

API  sucker  rod  ring  gages  desig¬ 
nated  as  P4  and  B3 — determi- 
natkm  of  dimensions  specified 

in  API  Standard  llB,  each . 

60.00 

202.503n 

API  sucker  rod  gages-^etermi- 

nation  of  dimensions  q}ecifled 
in  API  Standard  IIB  for  the 
inspection  of  used  gages,  per 

- 

set  of  any  size _ 

140. 00 

202.503O 

API  Buttress  Casing  Plug 
Cages — determinatlmi  of  di¬ 
mensions  specified  in  API 
Standard  5B  ior  sizes  up  to  10", 

each _  _ _ 

86.00 

202.503P 

API  Buttress  Casing  Plug 
Cages — determination  of  di¬ 
mensions  specified  in  API 
Standard  5B,  for  sizes  over  10", 

each . . . 

105.00 

202.603q 

API  Buttress  Casing  Ring 
Cages — determination  of  di¬ 
mensions  specified  in  API 
Standard  5B,  for  sizes  up  to  10", 

each . 

70.00 

202.503r 

API  Buttress  Casing  Ring 
Cages — determinatl(Hi  of  di¬ 
mensions  specified  in  API 
Standard  6B,  for  sizes  over  10", 

each  . 

05.00 

202.603Z 

For  special  tests  not  covered  by 
the  above  schedule,  fees  will  be 

charged  dependent  upon  the 
nature  of  the  test. 

§  202.504  Instruments  and  components. 

Item 

Description 

Fee 

202.504a 

Micrometer  calipers— determina¬ 
tion  of  errors  at  10  points  se¬ 
lected  to  test  uniformity  of 
graduations  as  well  as  lead  er¬ 
rors.  Also  determination  of 
planeness  and  parallellism  er- 

rors  of  contact  surfaces,  each.... 

$50.00 

202.504b 

Dial  micrometers— determina¬ 
tion  of  errors  in  each  1/lOth 
revolution  of  the  pointer  for  1 
revolution  and  each  half  revo- 

lutlon  up  to  5  revolutions,  each.. 

Notk:  In  the  case  of  dial  mi¬ 
crometers,  the  accuracy  obtain¬ 
able  depends  on  the  value  of  the 

35.00 

smallest  division  on  the  dial 
and  on  the  mechanical  condi¬ 
tion  of  tlie  instrument  as  evi¬ 
denced  by  the  degree  to  which 
it  will  repeat  its  indications. 

Thread  wires— determination  of 
diameter,  straightness,  and. 
roundness  of  each  of  three  wires 
in  a  set  in  accordance  with 
specification  for  wires  in  Hand¬ 
book  H28,  Screw  Thread 
Standards  for  Federal  Services, 

202.504c 

and  determination  of  mean  di- 

ameter  and  C  oorrection,  for 

the  best  sizes  of  wires  for  stand¬ 
ard  60°  screw  threads,  from  2  to 
80  threads  per  inch  and  for  20° 
Acme  screw  threads  from  1  to 
20  threads  per  inch,  per  set  of  3 

• 

wires . . . . . 

6.00 

202.504d 

Gear  wires — determination  of  di- 

ameter,  straightness,  and 
roundness  of  each  of  2  wires 

J 

in  a  set  to  an  accuracy  of 

±0.000010",  per  set . . 

6.00 

.  202.504e 

Master  wires— determination  of 
mean  diameter,  and  straight¬ 
ness  to  an  accuracy  of 

±0.000006",  each . 

16.00 
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§  202.507  Polygons. 


Mass  and  Volumk 

§  202.610  General. 

Pm 

_  (a)  Calibration  and  testing.  (1)  Cali¬ 
bration  consists  of  determining  Uie  value, 
either  mass  or  volume,  relative  to  an  ac¬ 
cepted  standard.  It  is  assumed  that  all 
items  submitted  for  calibration  will  be 
used  as  reference  standards.  (This  des¬ 
ignation  implies  the  use  of  a  correction 
or  actual  value  of  the  standard  in  all 
measurements  relative  to  it.)  Results 
175.00  of  a  calibration  will  be  reported  in  a  Na- 
200  00  Bureau  of  Standards  "Report  of 

25o!oo  Calibration’'  listing  the  value  together 
with  an  appropriate  imcertalnty.  The 
oooloo  Report  of  Calibration  makes  no  refer¬ 
ence-  to  the  compliance  with  existing 
Class  tolerances  which  limit  the  depar¬ 
ture  of  actual  value  from  the  nominal 

-  value. 

(2)  Testing  consists  of  establishing 
compliance  with  applicable  specifica¬ 
tions  or  tolerances.  If  the  need  is  criti- 
cal  and  the  service  is  not  available  else- 

-  where,  items  may  be  accepted  for  test. 

The  results  of  the  test  will  be  reported  in 
a  NstioisJ  Bureau  of  Standards  "Report 
$10.00  of  Test"  which  generally  is  a  statement 
indicating  the  compliance,  or  non-com¬ 
pliance,  with  the  particular  speclfica- 
16. 00  Qj.  tolerance. 

(3)  Acceptance  foi  calibration  or  test 
is  based  on  inspection  at  the  National 
Bureau  of  Standards.  Acceptance  is 
based  on  suitability  for  use  as  a  refer¬ 
ence  standard.  Items  not  accepted  for 
calibration  or  test  will  be  returned,  the 

25  00  appropriate  cleaning,  handling  and  in¬ 
spection  fee  being  applicable. 

(4)  The  established  fees  are  based  on 
satisfactory  test  or  calibration  effected 
by  normal  procedures.  Total  cost  of 
test  or  calibration  will  include  cost,  of 
items  required  to  facilitate  the  use  of 
nonnal  procedures.  Examples  of  items, 
the  cost  of  which  will  be  added  to  the 
established  fees  as  routine  procedure 
are;  replacement  of  missing  small 
weights,  repairs  to  damaged  surfaces,  the 
cleaning  and  greasing  of  glass  stop  cooks. 

-  repairs  to  shipping  cases  or  crates,  and 

Fee  the  reconditioning  or  modification  of 
_  closures  for  weight-adjustment  cavities. 

(5)  Occasionally  items  are  received 
for  test  which  vary  excessively  from 
nominal.  Such  variation  becomes  evi¬ 
dent  in  the  actual  calibration  or  test. 
Completion  of  calibration  or  test  may 
require  considerable  deviation  from  nor¬ 
mal  procedures.  For  such  cases,  the 
fee  will  be  computed  on  a  cost  basis. 

(6)  When  requested,  receipt  of  items 
and  purchase  orders  will  be  acknowl¬ 
edged.  Such  acknowledgment  will  not 
contain  a  price  quotation.  Actual  cost 
of  the  calibration  or  test  will  be  stated  in 
the  acknowledgment  copy  of  NBS  Form 

$160  00  Usually,  this  acknowledgment  is  is- 
moo  sued  sufficiently  in  advance  of  the  com¬ 
pletion  of  the  work  so  that  change  orders 
can  be  processed  prior  to  return  ship¬ 
ment.' 

(b)  Correspondence  and  purchase 
orders.  (1)  All  correspondence  con- 
_  ceming  calibration  and  testing,  should 


Description 


Penetration  needles— test  for 
compliance  with  A8TM  speci- 
flcstipn  D5-52  without  report¬ 
ing  actual  dimensions,  each _ 

Penetration  needles — test  for 
compliance  with  ASTM  sped- 
flcatlon  D6-61  with  dimen¬ 
sions  reported,  each. . . 

Note:  Request  quotation  on 
test  of  6  or  more  needles  on 
above  test. 

Petroleum  wax  penetration  nee¬ 
dles— test  for  compliance  with 
ASTM  Specification  D1321- 
61T,  aithout  reporting  dimen¬ 


sions,  each. 


Note:  Penetration  needles 
must  be  serial  numbered,  other¬ 
wise,  needles  will  be  numbered 

by  NBS,  each _ _ _ 

Polariscope  tubes — determina¬ 
tion  of  the  average  length  of  po¬ 
lariscope  observation  tube  and 
marking  with  NBS  serial  num¬ 
ber  if  length  is  within  itO.03 
mm  of  nominal  length  for  100 
and  200  mm  tubes  and  ±0.04 
mm  for  400  mm  tubes,  each.... 
For  special  tests  not  covered  by 
the  above  schedule,  fees  will  be 
charged  dependent  upon  the 
nature  of  the  test. 


Master  balls. 


Description 


Steel  or  Carbide  balls — de¬ 
termination  of  diameter  to 
±0.000050"  for  sizes  from  H«" 

to  1",  each . — — 

Steel  or  Carbide  balls — de¬ 
termination  of  diameter  to 
±0.000010"  for  sizes  from  H«" 

to  1",  each _ 

Master  ball — determination  of 
diameter  to  ±0.000005"  by  com¬ 
parison  with  NBS  master  and 
measurement  of  roundness  of 
two  equators,  for  sizes  from  H" 
to  W  by  Ha"  steps  and  W  to 
1"  by  H  «"  steps.  Test  applied 
only  on  balls  with  diameter 
variation  of  0.000005"  or  less 
and  deviation  from  nominal 
size  within  ±0.000030",  each... 
Master  balls— determination  of 
mean  diameter  from  5  interfer¬ 
ometric  readings  to  an  accuracy 
of  ±0.000003"  and  measure¬ 
ment  of  roundness  of  four  equa¬ 
tors.  For  sizes  up  to  1"  in 
diameter.  Test  made  only  on 
balls  with  diameter  variation  of 

0.000003"  or  less,  each _ _ 

For  special  tests  not  covered  by 
the  above  schedule,  fees  wUl  be 
charged  dependent  upon  the 
nature  of  the  test. 


§  202.505  Optical  reference  planes. 


Description 


Optical  reference  planes  are  tested 
interferomctrically.  horizon¬ 
tally  supported  with  test  sur¬ 
face  supported  on  three  equally 
spaced  pads  located  at  0.7  of 
the  radius  from  the  center. 
The  test  is  performed  along 
two  marked  diameters  at  00°  to 
each  other  on  each  surface, 
when  each  diameter  is  parallei 
to  two  of  the  support  pads. 
Graphs  of  the  profiles  are 
supplied. 

Optical  reference  plane — to  an 
accuracy  of  ±0.0000005"  for 
sizes  not  exceeding  6",  per  sur¬ 
face _ 

Optical  reference  plane — to  an 
accuracy  of  ±0.0000005"  for 
sizes  larger  than  6"  but  not  ex¬ 
ceeding  8"  in  diameter,  per  sur¬ 
face _ _ 

Optical  reference  plane — to  an 
accuracy  of  ±0.0000005"  for 
sizes  larger  than  8"  but  not  ex¬ 
ceeding  10"  in  diameter,  per 

surface _ 

Optical  true  plane  not  exceeding 
3"  in  diameter— measured 
along  4  marked  diameters  at 
45°  to  each  other,  to  an  accuracy 
of  ±0.0000002".  Test  per¬ 
formed  by  intercomparison  of  a 
group  of  three  similar  planes 
supplied  by  customer.  Total 
of  12  diameters— 4  each  on  one 

surface  of  3  planes _ 

For  special  tests  not  covered  by 
the  above  schedule,  fees  will  be 
charged  dependent  upon  the 
nature  of  the  test. 


Description 


Tooth  Index  Measurement — Cal- 
libration  results  recorded  in 
tape  form  wi^  each  tooth 
location  being  represented  by 
a  plateau  and  another  tape 
(taken  simultaneouslv)  of  the 
reference  diameter  location 
during  the  tooth  index  cali¬ 
bration.  Gears,  master  gears, 
gear  cutters,  and  index  plates, 
from  0.126"  diameter  to  about 
8.0"  diameter  and  from  about 
24  teeth  to  about  600  teeth. 
The  maximum  overall  length 
of  the  part  must  be  less  than 
3".  Suitable  reference  and 
calibration  surfaces  must  be 
available  to  obtain  the  esti¬ 
mated  accuracy  of  ±3  sec¬ 
onds  of  arc. 

For  71  teeth  or  less,  each _ 

For  72  teeth  or  more,  each _ 

Note:  The  cost  of  any  needed 
adaptors  will  be  added  to  the 
calibration  cost,  if  made  by 
NBS. 

For  special  tests  not  covered  by 
the  above  schedule,  fees  will  be 
charged  dependent  upon  the 
nature  of  uie  test. 


§  202.506  Angle  blocks. 


Description 


Calibration  of  set  of  AA  grade  angle 
blocks  consisting  of  one  each  of  the 
following  sizes:  1,  3,  6,  20,  and  30 
seconds;  1, 3, 5, 20,  and  30  minutes; 
1,  3,  6,  16.  3(),  and  46  degrees— 
determination  of  flatness  oi  faces, 
parallelism  of  elements  of  surfaces 
and  angle  between  faces.  Ac¬ 
curacy  of  angle  between  faces  0.6 

second.  Per  set _ _ 

For  special  tests  not  covered  by  the 
above  schedule,  fees  will  be 
charged  dependent  upon  the 
nature  of  the  test. 


Item 

Desoriptiim 

Fm 

Calibration  of  polygons— determi¬ 
nation  of  flatness  of  faces, 
variation  of  the  angles  be¬ 
tween  faces  ami  the  base  of 
the  polygon  (where  possible 
the  polygon  will  be  adjusted 
for  miTiininm  variation)  and 
the  angle  between  faces.  Ac¬ 
curacy  of  values  for  angles  be¬ 
tween  faces  0.5  second  or  less: 

202.507a 

Polygons  having  4  or  6  sides, 
each . 

$175.00 

202.507b 

Polygons  having  8, 9,  or  10  sides. 

200.00 

each .  . . — 

202.507c 

Polygons  having  12  sides,  each.. 

250.00 

.202.507d 

Polygons  having  24  sides,  each.. 

400.00 

202.607e 

Polygons  having  36  sides,  each.. 

800.00 

202.507f 

Polygons  having  72  sides,  each.. 

2,000.00 

202.507Z 

For  special  tests  not  cove.ed  by 
the  above  schedule,  fees  will  be 
charged  dependent  upon  the 
nature  of  the  test. 

• 
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RULES  AND  REGULATIONS 


be  addressed  to  the  National  Bureau  of 
Standards,  Attention:  Mass  and  Volume 
Section.  2.06,  Washington  25,  D.C. 

(2)  The  purchase  order  or  calibration 
request  must  include  the  following  items: 

(1)  Purchase  order  number  or  author¬ 
ity  to  charge  against  existing  open  pur¬ 
chase  order. 

(ii)  Legal  owner  of  item. 

(iii)  Nominal  designation  and  total 
number  of  items  by  count. 

(iv)  Shipping  instructions  for  ship¬ 
ment  to  other  than  name  stated  in  (i). 

(V)  Previous  Bureau  of  Standards  Test 
Number  if  appropriate. 

(3)  After  completion  of  calibration  or 
test,  items  will  be  packed  and  shipped  as 
directed.  The  Report  of  Calibration  or 
the  Report  of  Test,  whichever  is  appli¬ 
cable.  will  be  mailed  under  separate 
cover. 

§.202.611  Reference  standards  of  mass. 

(a)  Reference  standards  of  mass  are 
weights  or  weight  sets  of  design,  material 
and  surface  finish  comparable  to,  but  not 
necessarily  limited  to  present  Cl^  A,  B. 
M,  S  or  S-1  as  described  in  Circulars  3 
and  547  in  Volume  3  of  NBS  Handbook 
77.  Standards  accepted  are  calibrated 
with  reference  to  NBS  standards  of  mass, 
with  an  uncertainty  compatible  with  the 
equipment  and  methods  used. 

(b)  Packing  and  shipping :  ( 1 )  Weights 
must  be  narg^uTlv  packed.  If  shipped  in 
their  regular  cases,  the  weights  should  be 
tightly  packed  in*  their  pockets  by  the 
use  of  extra  material  of  some  sort. 

(2)  In  many  instances  the  sheet-metal 
weights  that  are  packed  under  the  glass 
covers  of  the  regular  cases  reach  the 
Bureau  bent  or  otherwise  damaged.  Care 
should  be  given  the  packing  of  these 
weights.  Sufficient  extra  packing  should 
be  used  to  hold  the  glass  cover  firmly  in 
place. 

(3)  Many  of  the  laboratory  and  stor¬ 
age  weight  cases  now  in  service  are  not 
designed  to  retain  the  weights  in  the 
pockets  during  shipment.  Also,  ship¬ 
ments  of  weights  are  sometimes  sub¬ 
jected  to  exceptionally  rough  handling. 
It  is  strongly  recommended  that  weights 
larger  than  about  200  g  be  removed  from 
the  laboratory  or  storage  cases  and 
packed  for  shipment  as  described  in  this 
section.  Do  not  ship  empty  storage  cases. 

(4)  Some  soft  but  firm  material  should 
be  used  next  to  the  weight  and  bound 
tightly  against  it  to  avoid  possibility  of 
abrasion.  If  tissue  paper  is  used,  many 
thicknesses  should  be  firmly  wrapped  on. 
This  should  then  be  covered  with  thicker, 
tougher  material  such  as  cotton  gauze  or 
knit  goods.  The  whole  should  then  be 
wrapped  securely  in  heavy  wrapping 
paper  to  exclude  the  dust  and  grit  from 
rough  packing  material.  Each  package 
should  be  clearly  labeled. 

(5)  Weight  identification,  purchase 
order  number,  and  legal  owner  must  be 
clearly  designated  on  the  packing  slip. 
Enclose  packing  slip  in  envelope  and  at¬ 
tach  to  outside  of  box  (wrap  with  weights 
if  package  is  small).  Envelope  should 
be  clearly  marked.  Also  package  with 
the  weights  an  information  sheet  stating 
the  density  and  composition  or  accepted 
trade  name  of  the  material  of  which  the 
weights  are  made,  also  the  construction 
and  surface  protection  of  the  weights. 


(c)  Calibration:  (1)  Cleaning,  inspec¬ 
tion  and  handling  in  Accordance  with  fee 
202.611  (a  through  d)I^will  apply  to  all 
weights  accepted  for  calibration. 

(2)  The  true  mass  and/or  apparent 
mass  corrections  are  determined  using 
computed  volumes  based  on  the  manu¬ 
facturers  statement  of  density  of  the 
materiaL  (In  the  absence  of  this  in¬ 
formation,  estimated  densities  are  used.) 
The  apparent  mass  correction  at  20“  C. 
is  computed  with  reference  to  Normal 
Brass  (density  8.4  g/cm*  at  0“  C.:  Voltlme 
coefficient  expansion  0.000054/C.“,  air 
density  1.2  mg/cm*).  Apparent  mass 
corrections  computed  to  any  other  basis 
will  be  furnished  if  requested.  Fee  in 
accordance  with  202.611  (e  through  z) 
will  apply  for  calibration. 

(3)  Measurement  of  volumes  for  use 
in  computing  corrections  will  be  done  on 
a  cost  basis  ( 202.6 llz).  Correspondence 
or  consultation  as  to  the  exact  require¬ 
ments  must  provide  a  basis  for  such 
calibration. 


Item 

Description 

Fee 

Inspection,  Cleaning  and 
Handuno  (Also  Applies  to 
Weights  Not  Accepted  for 
Caubration) 

202.611a 

For  single  weight  not  greater  than 

60  pounds  or  20  kg _ 

$12.00 

202. 611b 

For  each  set  or  group  of  weights 
submitted  as  a  unit,  when  the 
largest  weight  is  not  greater 

than  2  pounds  or  1  kg _ 

17.00 

202. 611c 

For  each  set  or  group  of  weights 
submitted  as  a  unit,  when  the 
largest  weight  is  not  greater 
than  20  pounds  or  10  kg  but  is 
greater  than  2  pounds  or  1  kg... 

25.00 

202. 61  Id 

For  each  set  or  group  of  weights 
submitted  as  a  unit  when  the 
.  largest  weight  is  not  greater 
than  60  pounds  but  is  greater 

than  20  pounds  or  10  kg. . 

For  Caubration,  in  Addition 
to  Appboprute  Inspection, 
Cleaning  AND  Uanduno  Fees 

35.00 

202.611c 

For  sets  100  g  to  1  mg,  or  sets 

within  this  range,  calibration... 

140.00 

202.6111 

For  sets  100  g  to  50  mg,  or  sets 

within  this  range,  calibration... 

120.00 

202. 611g 

For  sets  100  g  to  1  g,  or  sets  within 

this  range,  calibration . . 

60.00 

202. 611h 

For  sets  1  g  to  1  mg,  or  sets  within 

this  range,  calibration _ . 

80.00 

202. 6111 

For  individual  weights,  100  g  or 

less,  calibratton . . . 

10.00 

202.611j 

For  each  individual  weight  great¬ 
er  than  100  g  but  not  greater 

202. 611k 

than  2  kg,  calibration . 

For  each  Individual  weight  greater 
than  2  kg  but  not  greater  than 

15.00 

20  kg . . 

20.00 

202. 611z 

Other  operations  will  be  charged  - 
ibr  on  the  basis  of  actual  cost  of 
time  and  materials. 

k- 

§  202.612  Large  mass  standards. 

(a)  Lai^e  mass  reference  standards 
are  weights  over  50  pounds  (up  to  and 
including  10,000  pounds).  Acceptance 
for  calibration  is  based  on  suitability 
with  regard  to  general  design  and  upon 
assurance  of  usage  as  a  reference 
standard. 

(b)  Weights  over  50  pounds  will  be  ac¬ 
cepted  for  testing  or  standardization 
provided  the  need  is  critical  and  the  serv¬ 
ice  is  not  available  elsewhere.  (Testing 
is  to  determine  compliance  or  noncom¬ 
pliance  with  accepted  specifications. 
Standardization  includes  testing  and  ad¬ 
justment  to  comply  with  appropriate 
adjustment  tolerance.) 

(c)  Packing  smd  shipping:  (1)  Ar¬ 
rangements  for  testing  or  calibration 


should  be  completed  before  weights  are 
shipped  to  the  National  Bureau  of  Stand¬ 
ards.  All  correspondence  must  be  ad¬ 
dressed  to  the  National  Bureau  of  Stand¬ 
ards,  Washington  25.  D.C. 

(2)  Weights  from  51  pounds  to  ap¬ 
proximately  250  pounds  must  be  clean, 
suitably  protected  and  shipped  in  wooden 
boxes  having  screw-fastened  covers. 
Larger  weights  must  be  clean,  suitably 
protected  and  shipped  in  reusable  crates. 
Adjustment  cavity  seals  must  be  packed 
separately  and  included  with  all  new 
weights  shipped  to  NBS  for  standardiza¬ 
tion.  The  empty  adjustment  cavities 
must  be  suitably  protected  to  exclude  dirt 
and  moisture  while  in  transit. 

(3)  Ship  weights  as  follows: 

(i)  Test  weights  of  50  pounds  and  ref¬ 
erence  standards  of  51  to  1,000  pounds: 
From  the  West  Coast  and  the  Rocky 
Mountain  area,  ship  to  the  National  Bu¬ 
reau  of  Standards.  Boulder.  Colorado; 
from  the  Midwest,  ship  to  the  National 
Bureau  of  Standards  Master  Scale  Depot, 
5800  West  69th  Street,  Chicago,  Illinois; 
from  the  East,  ship  to  the  National  Bu¬ 
reau  of  Standards,  Connecticut  Avenue 
and  Van  Ness  Street  NW.,  Washington 
25,  D.C. 

(ii)  1001  to  10,000  pounds:  It  is  de¬ 
sirable  that  weights  larger  than  1000 
pounds  be  submitted  to  the  National  Bu¬ 
reau  of  Standards  Master  S<»le  Depot. 
5800  West  69th  Street,  Chicago.  Illi¬ 
nois;  however,  by  previous  correspond¬ 
ence,  arrangements  can  be  made  for  ac¬ 
cepting  such  weights  at  the  National 
Bureau  of  Standards  in  Washington, 
D.C. 

(d)  Adjusting  material:  When  large 
amounts  of  adjusting  material  are  re¬ 
quired  for  new  weights,  the  Bureau  re¬ 
serves  the  right  to  add  the  cost  to  the 
test  fee  or  to  require  the  owner  or  maker 
to  furnish  the  material. 

(e)  Calibration,  test  and  standard¬ 
ization:  For  a  calibration,  the  value  of 
the  weight  or  object  (apparent  mass  with 
reference  to  Normal  Brass)  together 
with  a  statement  of  imcertainty  will  be 
reported  on  an  NBS  Report  of  Calibra¬ 
tion.  Weights  accepted  for  test  will  be 
reported  as  either  complying  or  not 
complsring  with  appropriate  specifica¬ 
tions  on  an  NBS  Report  of  Test. 
Weights  accepted  for  standardization 
will  be  reported  as  complying  with  ap¬ 
propriate  adjustment  tolerance  specifi¬ 
cations  on  an  NBS  Report  of  Test.  Fees 
in  accordance  with  202.612  (a  thru  z) 
apply. 


Item 

Description 

Fee 

Test  Weights,  50  Ln,  Class  C, 
Cast  Iron 

202.612a 

A  handling  foe  of  $2.25  per  weight 
in  addition  to  the  applic^le 
test  foe  will  be  cbaigeu  for  each 
weight  of  a  group  submitted  the 
minimum  handling  charge  shall 
be . . . . 

$12.00 

202.612b 

(Note:  The  National  Bureau 
of  Standards  no  kmger  tests 
weights  of  this  kind  on  a  routine 
basis.  Special  need  or  require¬ 
ment  for  this  work  must  be 
established.) 

Tolerance  tes^g  ^o  adjustment) 
per  weight.  _  _  _  __ 

&00 

202.6120 

Stwdardiration,  per  weight...... 

16.00 

Friday,  July  26,  1963 


FEDERAL  REGISTER 


in  reading  or  setting  the  liquid  level  are 

®®  major  factors  in  both  c^bration  and  Description  Foe 

-  usage.  Occasionally  such  instruments 

are  used  as  reference  or  transfer  stand-  202.6i6q  Appa^ip  n  md  o  disqu^ed 
ards  which  require  calibration.  Many  $1.00 

usage  requirements  are  satisfied  by  test-  202.61*  items  exoept”th^”aboVe'’ for* 

Ing  for  compUance  with  exUttog  capac- 

20.00  ity  tolerance  specifications.  The  Mass  tometers,  spirits  measuring  1 

and  Volume  Section  offers  both  caUbra- 

tion  and  testing,  subject  to  certain  re-  202.61*.  (Report  of  test  wui 

Strictions.  include  cavities  at  test  points 

(b)  Instruments  suitable  for,  and  to  202.6I51  For  sp^liS  calibrations  not  oov- 

35.00  be  used  for,  reference  or  transfer  ered  by  above  schedules  fee  win 

30  00  standards  will  be  accepted  for  calibra-  be  determined  on  a  cost  basis. 

tion.  Such  instruments  must  essentially 

conform  to  the  specifications  contained  m  .  1  1 

in  NBS  Circular  602.  Testing  of  ala«  Melal  volumetr..  .pp«,lu.. 

Volumetric  Apparatus.  Acceptance  for  (a)  Only  those  Instruments  suitable 
calibration  is  based  on  correspondence  for  use  as  reference  standards  (see,  for 
42.00  or  consultation  concerning  the  exact  example,  specifications  contained  in  Na- 
26.00  manner  in  which  the.  instrument  is  to  tional  Bureau  of  Standards  Monograph 
be  used.  If  accepted  for  calibration,  the  62,  Testing  of  Metal  Volumetric  Stand- 
instrument  will  be  marked  with  an  ards)  will  be  accepted  for  calibration, 
identification  number,  calibrated,  and  based  on  inspection  at  the  National  Bu- 
the  results  reported  on  an  NBS  "Report  reau  of  Standards.  Calibration  consists 
of  Calibration’'.  The  report  will  state  of  determining  the  value  “to  contain”  or 
the  capacity  imder  the  conditions  of  “to  deliver”  by  either  gravimetric  means 
test  together  with  an  associated  state-  or  by  the  use  of  transfer  standards.  The 
ment  concerning  uncertainty.  Fee  for  item  will  be  marked,  and  the  value  de¬ 
calibration  will  be  computed  on  a  cost  termined  will  be  reported,  together  with 
basis.  a  statement  concerning  the  uncertainty, 

(c)  Precision  grade  glass  volumetric  on  a  National  Bureau  of  Standards  Re- 


Description 


Test  Weights  51  to  1,000 Pounds 

Test  and  when  adjustable,  stand¬ 
ardize  witbin  Class  C  adjust¬ 
ment  tolerances . . 

Calibrate  only  (precision 


Test  Weights  1,001  to  2,500 
Pounds 

Test  and,  when  adjustable,  stand¬ 
ardize  to  nominal  value  with 

precision  of  0.01  pound _ 

Calibrate  only  (precision 

1/100,000) . . 

Test  Weights,  2,501  to  10,000 
Pounds 


Calibration  only  (precision 
1/25,000) . 

Calibration  only  (precision 

1/100,000) . 

Standardization,  in  addition  to 
either  202.6ia  or  202.6121 . 

Cabs,  RAawAV  Track  Scale 
Test 

Standardization  on  Master  Track 
^le  at  National  Bureau  of 
Standards  Master  Scale  Depot, 
5800  West  69th  Street,  Chicago, 
Illinois _ _ _ .......... _ _ _ 

Test  Weights,  10,000  to  150,000 
Pounds 

Fees  for  tests  of  weights  in  this 
grouping  will  be  charged  de¬ 
pendent  upon  the  nature  of  the 
test. 


§  202.613  Calibration  of  mass  elements 
of  pressure  gage  testing  apparatus. 

Calibration  consists  of  cleaning,  mark¬ 
ing  with  suitable  designation  when  re¬ 
quired,  and  determining  the  value,  which 
for  weights  of  one  pound  and  greater  is 
reported  to  a  precision  of  1  part  in 
100,000.  The  ^ee  is  in  accordance  with 
Fee  Schedule  Item  212.613a. 


§  202.614  Recalibration  of  mass  stand,  n  reqi 
ards.  202.611 

(a)  Recalibratlon  of  reference  mass 
standards  should  be  based  on  monitoring 

the  difference  between  weights  or  groups  - 

of  weights  in  the  set.  As  long  as  the 
differences  as  measured  agree  with  the 
computed  differences,  the  set  can  be  202.6i5a 
considered  constant.  -Mass  standards  202615b 
submitted  for  recalibration  will  be 
cleaned,  inspected  and  tested  by  inter-  202.615c 
comparison.  If  this  intercomparison  -202.6i5d 
shows  there  has  not  been  a  sufficient 
change  to  warrant  complete  recalibra¬ 
tion,  a  letter  so  stating  and  referring  to  202.6i5e 
the  previous  National  Bureau  of  Stand¬ 
ards  Report  of  Calibration  will  be  is-  202.6i5f 
sued.  Such  a  letter  may  include  new  202.6i5g 
values  for  one  or  two  weights  if  neces¬ 
sary.  Fee  will  not  exceed  that  listed 
under  §§202.611,  202.612  or  202.613, 
whichever  is  applicable. 

§  202.615  Glass  volumetric  apparatus. 

(a)  Glass  volumetric  apparatus  is 
tested  generally  by  weighing  ^e  amount  202.6i5n 
of  distilled  water  contained  or  delivered  202  6150 
with  reference  to  the  graduations 
marked  on  the  instrument.  The  quality  202.6I6P 
of  the  markings  and  the  care  exercised 


Description 


Description 


Caubbation  “to  Contain". 
Fee  tor  Calibration  “to 
Deliver"  Is  Sane.  For 
Both  Calibrations,  Double 
Fee  Shown 


Slicker  plate  measures  of  capac¬ 
ity  less  than  5  gallons,  each _ 

Slicker  plate  measures  of  5  gallon 

capacity,  each . 

Note:  Adjustments  of  slicker 
plate  measures  to  within  ac¬ 
cepted  capacity  tolerances,  if 
requested,  are  done  on  a  cost 
basis  under  202.616z. 

Mo  cubic  foot  bottles  for  use  In 

testing  gas  meters,  each . 

Cubic  foot  bottles  for  use  in  test- 

.  ing  gas  meters,  each . 

Portable  cubic  foot  standards 

(Stillman  type) . 

Field  standards  of  capacity  less 
than  5  gallons  (graduated  neck 

type),  each . . 

Field  standards  of  5  gallons  ca- 


12.00 

3.00 

12.00 

14.00 

9.00 


202.6151 

202.615] 

202.615k 

202.6151 

202.615m 


135.00 


p^ty,  each. 


Item 

Description 

Fee 

212.613a 

Each  item  to  be  calibrated . 

$6.00 

Item 

Description 

Fee 

202.616q 

Apparatus  n  and  0  disqualified 
for  test  on  initial  inspection. 

each.. _ _ _ _ 

$1.00 

202.615r 

Items  except  those  above  for 
which  there  are  accepted  spec¬ 
ifications,  such  as  microezo- 

tometers,  spirits  measuring 
flasks,  etc.,  will  be  tested  on  a 
cost  basis  in  accordance  with 
202.615Z.  (Report  of  test  will 
include  capacities  at  test  points 
if  appropriate.) 

t 

202.615Z 

For  special  calibrations  not  cov¬ 
ered  by  above  schedules  fee  will 
be  determined  on  a  cost  basis. 
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Item 

Description 

Fea 

FncLD  Btandasds  in  Excess  or 

6  OxiiONs  BUT  Less  Than  60 
Oaixon  Capacitt 

202.616h 

First  10  gallons  increment . . 

$25.00 

4.50 

202.6161 

Each  additional  6  gallon  incre¬ 
ment _  _  __  .  _ 

Field  Stand abds  or  50  Gallons 
OK  More  Capacitt 

202.616j 

202.616k 

First  60  gallon  increment 

43.00 

Each  ad'ditlonal  60  gallon  incre¬ 
ment  .  . 

7.50 

202.6161 

Each  additional  6  gallon  incre¬ 
ment _ _ _ 

4.50 

202.616m  , 

1 

Calibration  of  field  standards, 
paduated  neck  type,  at  more 
than  one  scale  point,  each  addi¬ 
tional  point _ 

15.00 

202.616n 

202.6160 

Adjustment  of  eero  index  on  gage 

(graduated neck  type), each - 

Apparatus  disqualmed  for  test, 
inspection  and  handling  fee, 

each  -  .  _  . .  - _  _  _ 

13.00 

7.00 

202.6161 

For  calibration  not  covered  by 
the  above  schedule,  fees  will  be 
charged  on  a  cost  basis. 

§  202.617  Hydrometers. 

(a)  Hydrometers  are  considered  refer¬ 
ence  standards.  Those  instniments  con¬ 
forming  with  the  recommendations  on 
construction  contained  in  National  Bu¬ 
reau  of  Standards  Circular  555,  Testing 
of  Hydrometers,  will  be  accepted  for^ 
calibration,  acceptance  based  on  inspec¬ 
tion  at  the  National  Bureau  of  Stand¬ 
ards. 

(b)  For  the  purposes  of  this  Fee 
Schedule,  the  following  changes  are 
made  in  Circular  555 : 

(1)  Hydrometers  with  duplex  scales 
or  flat  scales  are  not  considered  suitable 
for  use  as  laboratory  standards  and  will 
not  be  accepted  for  calibration. 

(2)  The  thermometer  element  of  a 
thermohydrometer  will  not  be  cali¬ 
brated.  (See  AB.T.M.  specification 
ElOO,  Standard  Specification  for 
AJS.TJd.  Hydrometers.) 

(3)  The  results  of  calibration  will  be 
furnished  tggether  with  a  statement  of 
imcertainty,  on  a  National  Bmeau  of 
Standards  Report  of  Calibration.  Use 
as  a  laboratory  standard  implies  the  use 
of  corrections,  therefore  no  reference  to 
tolerance  compliances  will  be  made  on 
the  report. 

(c)  Calibration  consists  of  compari¬ 
son  at  three  or  more  points  with  a  st^d- 
ard  hydrometer.  Fee  in  accordance  with 
§  202.617  applies. 

(d)  Apparatus  not  accepted  for  cali¬ 
bration  will  be  returned,  appropriate  in¬ 
spection  and  handling  fee  being  appli¬ 
cable.  Bach  scale  card  must  state  the 
name  of  the  manufacturer  and  his  serial 
number,  the  standard  temperature  and 
type  of  scale. 


Item 

.  Description 

Fee 

202.617a 

Hydrometers,  calibrated  at  3 

points,  lots  of  10  or  more  of  iden¬ 
tical  scale  range  and  design, 
each _  . . 

$13.00 

202.617b 

Hydrometers,  calibrated  at  3 

points,  lot  of  less  than  10,  each 
of  Identical  range  and  design... 

16.00 

202.617c 

Calibration  at  additional  points. 

each  point.  _  _  _  _  _ .  . 

3.50 

202.617d 

Hydrometers  disqualifled  for  cal¬ 
ibration,  inspection  and  ban- 
dling  charge _ _ _ 

3.00 

202.6171 

Tot  special  calibrations  not 

covered  by  tbe  above  scbednle, 
fees  will  be  determined  on  a 
cost  basis. 

§  202.618  Density  determinations  of 
solids  and  liquids. 

(a)  If  the  need  is  critical  and  the 
service  is  not  available  elsewhere,  re¬ 
quest  may  be  accepted  for  the  following 
density  determinations : 

(1)  Density'of  solids,  determined  by 
hydrostatic  weighing  in  appropriate 
liquid.  Solids  generally  to  have  a  mass 
less  than  175  g  and  a  maximum  dimen¬ 
sion  less  than  15  cm. 

(2)  Density  of  liquids,  determined  by 
weighing  in  picnometers  at  temperatures 
between  0*  and  70*  C. 

(3)  Associated  tests  such  as  the 
volume  of  solids.  coefiBcient  of  thermal 
expansion  for  both  solids  and  liquids. 

(b)  Acceptance  for  test  is  based  on 
consultation  or  correspondence  regard¬ 
ing  the  exact  nature  of  the  requirements. 
Do  not  ship  materials  to  the  National 
Bureau  of  Standards  until  all  arrange¬ 
ments  for  test  have  been  completed. 
Fees  for  all  tests  are  computed  on  a  cost 
basis. 


Item 

'  Description 

Fee 

202.6181 

Density  determinations  for  solids 

and  Uquids,  fees  computed  on 
a  oo.st  ha.<:i.s  •  .... 

PART  203— HEAT  • 

Tempcratcre  Physics 

Sec. 

203.101  Laboratory  thermometers. 

203.102  Thermocouples,  thermocouple  mk- 

terlals,  and  pyrometer  Indicators. 

203.103  Resistance  thermometers. 

203.104  Clinical  thermometers. 

203.105  Optical  pyrometers  and  ribbon  fila¬ 

ment  lamps. 


Item 

Description 

Fee 

203. 1011 

Preliminary  examination  for  for¬ 
eign  material  In  the  mercury 
column  and  bulb  and  for  a 
■eparated  mercury  column  will 
be  made  as  require.  Separated 
mercury  column  will  be  reunited 
provided  this  can  be  accom¬ 
plished  readily.  Maximum 
fee  $3.00. 

203.101X 

For  special  tests  not  covered  by 
the  above  schedule,  fees  will  be 
charged  dependent  upon  the 
nature  of  tbe  test. 

§  203.102  Thermocouples,  thermo¬ 
couple  materials  and  pyrometer  in. 
dicators. 

-  (a)  Only  the  bare  wires  are  required 
in  order  to  perform  the  thermocouple 
calibrations  in  this  schedule.  It  is  pref¬ 
erable  not  to  send  ingiiiating  and  protect¬ 
ing  tubes,  as  the  rate  of  breakage  of 
these  in  shipment  is  high.  If  the 
thermocouple  is  furnished  mounted  (as 
in  a  protection-tube  assembly)  a  charge 
of  $5.00  will  be  made  for  dt«mn.nt.Ung 
the  mounting,  and  the  various  parts  will 
be  returned  to  the  sender  without  re¬ 
assembling  them. 

(b)  Thermocouple  length  require¬ 
ments  listed  below  are  exclusive  of  lead 
wire.  Lead  wire  need  not  be  sent  with 
thermocouples. 

(c)  All  thermocouple  calibration  data 
furnished  in  reports  will  be  on  the  basis 
of  a  reference  junction  temperature  of 
0*  C..  or  32*  F. 

(d)  The  calibration  or  test  of  an 
article  will  not  be  imdertaken  if.  In  our 
opinion,  the  article  will  not  yield  the 
specified  accuracy,  or  if  it  possesses  such 
unusual  characteristics  as  to  prevent  the 
canying  out  of  the  calibration  or  test 
at  a  reasonable  cost. 


Autrorxtt:  I {  203.101  to  203.105  issued 
under  sec.  9,  31  Stat.  1450,  as  amended;  15 
UA.C.  277.  Interprets  or  applies  sec.  7,  70 
Stat.  959;  15  UJS.C.  275a. 
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Temperature  Physics 

§  203.101  Laboratory  thermometers. 

Only  thermometers  identified  uniquely 
by  serial  number  will  be  accepted  for 
test. 


203.102a 


Item 


203. 101a 


203. 101b 


203. 101c 


203.  lOld 


303.  lOle 


303.1011 

303.101g 


203.  lOlh 


Description 


Thermometen,  testing  at  points 
from  0  to  100°  O.  Inclusiye,  or 
from  32  to  212°  F.  Inclusive,  for 

each  point  tested . 

Thermometers,  testing  at  points 
from  101  to  300°  C.  inclusiye,  or 
from  213  to  000°  F.  inclusiye,  for 

each  point  tested . . 

Thermometers,  testing  at  points 
bom  301  to  600°  G.  indusive,  or 
from  001  to  960°  F.  inclusiye,  for 

each  point  tested . . 

Thermometers,  testing  at  points 
from  —1  to  —110°  C.  inclusive, 
or  from  31  to  —166°  F.  inclusive, 

for  eaeh  point  tested . . 

Thermometers,  testing  in  liquid 
air,  oxygen,  or  liquid  nitrogen 
(-183°  to  -190°  0.),  for  each 

point  tested . . . . 

Calorimeter  thermometers _ 

Beckmann  thermometers,  with  6° 
or  6°  scale,  testing  at  1°  intervals 
by  comparison  with  {nocision 

When  instruments  submitted  are 
found  to  be  unsuitable  for  test  or 
unreliable  a  charge  will  be  made 
to  cover  the  cost  of  the  work 
done.  Minimum  foe  11.00. 


Fee 


$10.00 

18.00 

30.00 

201.102b 

32.00 

203.102c 

63.00 

67.00 

73.00 

High  temperature  thermocouples 
uid  thermocouple  materials. 
Mtnlnum  length  24  inches. 
Corresponding  values  of  tem¬ 
perature  and  emf  of  a  thermo¬ 
couple  material  against  the 
platinum  standards  of  the  NB  B 
or  of  temperature  and  emf  of  a 
thermocouple  at  any  4  to  16 
points  within  the  range  0°  to 
1460°  C  (32°  to  2660°  F) . 

The  reported  accuracy  of  calibra¬ 
tion  of  platinum  vs.  platinum- 
rhodium  thermocouples  is  0.6 
degree  C  irom0°  to  1000°  C  and 
ranges  from  0.6  degree  at  1100° 
to  2  degrees  at  1460°  C.  Results 
above  1100°  C  are  obtained 
by  extrapolation. 

The  reported  accuracy  of  calibra¬ 
tion  of  base-metal  thermo¬ 
couples  is  1  degree  C  in  the 
range  0  to  1100°  C  (32  to  2000° 
F) .  Base-metal  thermocouples 
are  not  calibrated  above  1100° 
C(2000°F). 

High  temperature  thermocouples 
and  thermocouple  materials. 
C^bration  as  per  item  203.102a 
at  less  than  4  points,  per  point.. 

Platinum  vs.  platinum-10%  rhodi¬ 
um  thermocouples.  The  ther¬ 
mocouple  shall  be  at  least  36 
in^es  long  and  made  of  wire  not 
less  than  0.014  inch  in  diameter. 
Emf  of  a  thermocouple  at  any  of 
the  following  temperatures,  per 
point . . . . . . 

10C>°  C  (gold  point),  960.8°  C 
(silver  point),  630.6°  C  (tem¬ 
perature  of  freexing  antimony), 
419.6°  C  (temperature  of  frees- 
Ingxlnc).  Accuracy  of  calibra¬ 
tion  2  microvolts  (about  0.2 
degree  C). 


rs.oo 


26.00 


76.00 
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Item 


203.102d 


203.102e 


203.102f 


203.102g 


203.102h 


203.1021 


203.102j 


203.102Z 


Description 


Pm 


Item 


Platinum  vs.  platinum-10% 
rbodlum  tbermooouples.  Tbe 
tbermocouple  shall  be  at  least 
36  inches  long  and  made  of  wire 
not  less  than  0.014  inch  in  diam¬ 
eter.  Primary  calibration  at 
all  of  the  temperatures  listed  in 
item  203.102c  with  accuracy  of 
2  microvolts,  plus  not -more 
than  15  corresponding  values  of 
emf  and  temperature  in  the 
range  0°  to  1460°  C.  The 
-accuracy  of  calibration  is  0.3 
degree  from  0°  to  1100°  C  and 
decreases  from  0.3  degree  at 
1100°  C  to  2  degrees  at  1460°  C. 
If  tbe  submitted  thermocouple 
meets  the  International  Tem¬ 
perature  Scale  requirements  for 
standard  thermocouples  (see 
the  International  Practical 
Temperature  Scale  of  1948  by 
H.  F.  Stimson,  J.  Research 
NBS,  66A,  139,  1961),  a  quad¬ 
ratic  equation  fitted  at  1063°, 
960.8°,  and  630.6°  C  wlU  also  bo 

furnished . 

High  temperature  thermocouples 
and  tbermocouple  materials. 
Interpolated  corresponding 
values  of  emf  and  temperature 
as  per  item  203.102a  or  203.102d, 

per  point . . . ^ . 

Base-metal  thermocouples. 
Minimum  length  of  36  inches. 
Corresponding  values  of  emf 
and  temperature  to  an  accuracy 
of  0.1°  C  in  the  range  0°  to 

—110°  C,  per  point . 

Minimum  calibration  per  ther¬ 
mocouple,  2  points. 

Base-metal  thermocouples.  Min¬ 
imum  length  of  36  inches. 
Corresponding  values  of  emf 
and  temperature  to  an  accuracy 
of  about  0.1°  in  the  range  0°  to 
300°  C  and  to  an  accuracy  of 
about  0.2°  above  300°  C,  per 

jx>int . 

Minimum  calibration  per  ther¬ 
mocouple,  2  points. 
Base-metal  thermocouples. 

.  Minimum  length  of  36  inches. 
Corresponding  values  of  emf 
and  temperature  to  an  accuracy 
of  about  0.1°  in  the  range  —183 

to  —196°  C,  per  point . . 

Minimum  calibration  per  tber¬ 
mocouple,  2  points. 

Pyrometer  indicates.  Calibra¬ 
tion  of  single  scale  or  meter  of 
single  disd  of  potentiometer 
(reference  junction  compensator 

counting  as  a  dial) . . 

Pyrometer  indicators.  Calibra¬ 
tion  of  each  additional  dial  of  a 
multi-dial  instrument  (refer¬ 
ence  junction  compensator 
counting  as  a  dial)  or  of  each 
additional  range  of  each  dial  or 
scale  of  a  multi-range  instru¬ 
ment . . . . . . 

Calibration  of  a  thermocouple 
and  pyrometer  indicator  as  a 
unit  will  be  charged  for  as  if  tbe 
thermocouple  and  indicator 
were  separately  calibrated. 

For  special  tests  not  covered  by 
the  above  schedule,  fees  will 
be  charged  dependent  upon  the 
nature  of  the  test. 


3266.00 


2.00 


203.103c 


203.103d 


203. 103e 

203. 103f 

203.103g 

203.103h 


Description 


33.00  203.103y 


203. 103z 


tries  at  1-degree  intervals . 

Calorimetric  type  platinum  resist¬ 
ance  thermometers — calibration 
at  the  ice  and  steam  points  and 
at  approximately  60°  C.  TaUe 
will  be  furnished  with  entries  at 

l-deaw  intervals _ ~ . 

Capsule-type  platinum  resistance 
tbermometers— comparison  cali¬ 
bration  over  the  range  fi-om  12° 
to  90°  K.  Results  wUl  be  in  the 
form  of  a  table  with  entries  at  0.1 
degree  intervals.  Additional 
tables  are  not  available  unless 
requested  at  the  time  of  test. 

See  item  203.103f . . . 

Determination  of  tbe  average  tem¬ 
per  ature  coefficient  of  electrical 
resistance  over  the  interval  0°  to 
100°  O.  Minimum  length,  16 
inches.  Samples  must  have  a  re¬ 
sistance  of  at  ieast  0.1  ohm  per 

foot  at  tbe  ice  point _ 

Each  additional  table  expressing 
the  results  of  test  under  items 

203.103,a,  b,  or  c . . . 

Additional  tables  under  item 
203.103d  are  not  available  unless 
requested  at  tbe  time  of  test. 
Item  203.103f  if  requested  at  tbe 
same  ttme  as  tbe  test  of  the  ther¬ 
mometer  under  items  203.103  a, 

b,  c,  or  d . . 

CaMule-type  platinum  resistance 
thermometers — mounting  this 
type  of  thermometer  for  test 
under  item  203.103  a  or  b.  Not 
applicable  to  item  203.103d.. 
When  Instruments  submitted  are 
found  to  be  unsuitable  for  test  or 
unreliable,  a  charge  will  be  made 
to  cover  tbe  cost  of  the  work 
done. 

For  special  tests  not  covered  by 
tbe  above  schedule,  fees  will  be 
charged  dependent  upon  the 
nature  of  the  test. 


Fee 

Item 

Description 

Fee 

$320.00 

303.106e 

the  range,  800°  0.  to  2300°  0 _ 

Ribbon  filament  lamps:  Values  of 
brightness  temperature  (at  wave- 
length  of  0.66  microns)  versus 
direct  emrent  at  6  or  fewer  points 
In  the  range,  800°  C.  to  2300°  0„ 

$165.00 

90.00 

166.00 

203.106f 

203.106Z 

Additional  interpolated  values  as 
per  item  203.105a  and  2G3.106b, 

per  point . . . 

For  special  tests  not  covered  by 
the  above  schedule,  fees  will  be 
charged  dependent  upon  the 
nature  of  the  test. 

2.25 

440.00 

- 

Sec, 

70.00 

204.201 

30.00 

204.202 

204.203 

26.00 


10.00 


28.00 


48.00 


23.00 


8.00 


§  203.104  Clinical  thermometers. 


Item  1 

Description 

Fm 

203. 104z 

Test  of  clinical  thermometers  for 
compliance  with  the  current  edi¬ 
tion  of  the  Commercial  Stand¬ 
ard  for  Clinical  Thermometers. 
Fees  will  be  charged  dependent 
upon  the  time  required  for  mak¬ 
ing  the  test. 

I 

PART  204— RADIATION  PHYSICS 

RADIOACnVECT 

Calibration  of  gamma-emitting  ra¬ 
dioactive  samples. 

Calibration  of  alpha-emission  rate 
of  sources. 

Calibration  of  beta-emitting  radio¬ 
active  samples. 

Radiological  Equipment — Oamma-Rat 
Sources 

204.501  X-ray  and  gamma-ray  Instruments. 

204.502  Gamma-ray  sources. 

Neutron  Physics 

204.701  Neutron  sources. 

204.702  Neutron  Instruments. 

204.703  Neutron  Irradiation  of  foils. 

Authc«itt:  §§  204.201  td  204.703  Issued  un¬ 
der  sec.  9,  31  Stat.  1450,  as  amended;  15  U.S.C. 
277.  Interprets  or  applies  sec.  7,  70  Stat.  959; 
15  UH.C.  275a. 

Radioactivitv 

§  204.201  Calibration  of  gamma-emit¬ 
ting  radioactive  samples. 

Calibration  of  gamma-emitting  ra¬ 
dioactive  samples  that  conform  to  the 
physic^,  chemical,  and  activity  level 
specifications  for  measurement  in  the 
National  Bureau  of  Standards  gamma 
ionization  chamber. 


§  203.103  Resistance  thermometers. 

Resistance  thermometers  will  normally 
be  tested  only  if  they  may  reasonabU^  be 
expected  to  meet  the  requirements  as 
a  standard  on  the  International  Practi¬ 
cal  Temperature  Scale.  In  general,  this 
requires  a  4-lead  resistor  of  very  pure 
platinum  hermetically  sealed  in  a  pro¬ 
tecting  tube. 


§  203.105  Optical  pyrometers  and  rib¬ 
bon  filament  lamps. 

(a)  Optical  pyrometers  and  ribbon 
filament  lamps  submitted  for  calibration 
should  be  accompanied  by  an  order  re¬ 
questing  the  test  and  specifying  the  Fee 
Schedule  Item  Number.  If  desired,  the 
calibration  points  may  be  specified.  A 
bill  will  be  rendered  at  the  completion 
of  the  work. 

(b)  The  calibration  of  an  article  will 
not  be  undertaken  if  it  possesses  such 
imusual  characteristics  as  to  prevent  the 
carrying  out  of  the  calibration  at  a 
reasonable  cost.  If,  in  the  course  of  a 
calibration  the  device  is  found  to  behave 
abnormally,  work  may  be  discontinued 
and  a  fee  covering  the  cost  of  the  work 
performed  will  be  charged. 


Item 

Description 

Foe 

203.103a 

Standard  platinum  resistance  ther¬ 
mometers— calibration  at  the 
Ice,  steam  and  sulfur  points. 
Table  will  be  furnished  with  on- 

tries  at  1-degree  intervals . . 

$166.00 

203.103b 

Standard  platinum  resistanoe  ther¬ 
mometers— calibration  under 
203.103a  and  at  tbe  oxygen  point. 
Table  will  be  furnished  with  en- 

No.  145— Pt.  n - 4 

Item 

Description 

Fee 

203. 105a 

Optical  pyrometers:  Calibration 
of  one  ra^  between  800°  0. 
and  2400°  C.  or  tbe  first  range, 
between  800°  C.  and  2400°  C.  of 
a  calibration  involving  more 

than  one  range;  4  to  12  values... 

$185.00 

203. 106b 

Optical  pyrometers:  Calibration 
of  ranges  in  addition  to  item 
203.106a  up  to  4200°  C.;  4  to  12 

values  in  each  range,  per  range.. 
Optical  pyrometers:  Three  or 

120.00 

203.106c 

fewer  values,  800°  C.  to  2400°  C. 

96.00 

203. 106d 

Ribbon  filament  lamps:  Values  of 
brightness  temperature  (at  wave¬ 
length  of  0.65  microns)  versus 

direct  current  at  6  to  16  points  in 

• 

Item 


204.201a 


204.201b 


(1)  100-300  micrograms  of  radium  | 

calibrated  in"  terms  of  n:lcro- 
grams  of  radium-content  meas¬ 
ured  relative  to  the  National 
Radium  Standard _ _ 

(2)  Chemically  stable  solutions 

of  the  following  radionuclides 
In  the  specified  activity  ranges 
can  be  measured _ 

I.  60-100  microcuries  of  sodi- 
um-22,  sodium-24,  scandium- 
46.  oobalt-60,  yttrium-88. 

ii.  160^-300  mlcrocuries  of 
manganese-64,  iron-69,  stronti¬ 
um-^,  niobium- 96,  Iodine-131, 
oesium-barium-137,  tantalum- 
182,  gold-198,  mercury-203. 

iii.  300-600  microcuries  of  po¬ 
tassium-42,  oobalt-57. 

Solution  should  be  6  ml  in 
volume  and  flame-sealed  in  a 
glass  vial  or  ampoule  of  O.D. 
16.0±0.6  mm,  wall  thickness 
approximately  0.5  mm. 

Chemically  stable  solutions  of  the 
following  radionuclides  in  the 
specified  activity  ranges  can  be 
measured . . 

i.  10-20  microcuries  of  sodi¬ 
um-22,  sodlum-24,  scandium- 
46,  cobalt-60,  yttrium-88. 

II.  30-60  microcuries  of  man¬ 
ganese-54,  iroh-69,  strontium- 
86,  niobium-96,  ioaine-131,  cesl- 
um-barium-137,  tantalum-182, 
gold-198,  mercury-203 

iii.  60-100  microcuries  of  po¬ 
tassium-42,  cobalt-67. 

Solution  should  be  6  ml  in 
volume  and  fiame-sealed  in  a 
glass  vial  or  ampoule  of  O.D. 
16.0^.6  mm,  wall  thickness 
approximately  0.6  mm. 


Fee 


$63.00 


63.00 


80.00 


7652 


RULES  AND  REGULATIONS 


Item 


Desolption 


TW 


204.2011 


For  qMdal  tests  not  covered  by 
I  ^e  above  schedule,  advance 
arrangements  must  be  made. 
Fees  will  be  charged  dependent 
on  the  time  involved  in  making 
the  tests. 


§  204.202  Calibration  of  alpha  emission 
rate  of  sources.  " 


Item 

Description 

Fee 

304.302b 

Calibration  of  alpha  emission  rate 

of  sources  submitted  for  test . 

$51.00 

§  204*203  Calibration  of  beta-emitting 
radioactive  samples. 

Calibration  of  beta-emitting  radioac¬ 
tive  samples  that  conform  to  the  physi¬ 
cal,  chemical,  and  activity  level  specifica¬ 
tions  for  measurement  in  the  National 
Bureau  of  Standards  2ir/3-windowless 
proportional  fiow  coimter,  or  in  the  Na¬ 
tional  Bureau  of  Standards  2r/3-ioniza- 
tion  chamber. 


204.203a 


204J03b 


204.203s 


Cbemlcally  stable  solutkms  of  the 
following  radionuclides  in  the 
specified  activity  ranges  can  be 

measured _ 

i.  0.'S-2microcurie3/miUiliter, 
strontium-yttrium-00. 

li.  1-S  microcuries/milliliter, 
ehk>rine-36,  thallium-204. 

lii.  3-10  microcuries/millillter, 
8nlfur-36,  caldum-4&,  pitunethi- 
um-147. 

Solution  should  be  approxi¬ 
mately  6  ml  in  volume  and 
flame^ealed  in  a  glass  vial  or 
wpoule. 

CbemlcaQy  stable  solutions  of  tbe 
following  radfonudideS  in  the 
specified  activity  ranges  can  be 

measured . . 

1.  0.3-3  mlcrocnrtes/mllliliter, 
phoroborus^ 

Solution  should  be  approxi¬ 
mately  6  ml  in  volume  and 
flame-sealed  in  a  glass  vial  or 
ampoule. 

For  special  tests  not  covered  by 
the  above  schedule,  advance 
arrangements  must  be  made. 
Fees  will  be  charged  dependent 
on  die  time  invdved  in  making 
the  tests. 


$168.00 


90.00 


Radiological  Equipiixnt — Gamha-Rat 
Sources 

§  204.501  X-ray  and  gamma— ray  instru¬ 
ments. 

Note:  Calibration  of  radiation  beam  witliin 
±2  percent. 


Item 

Descrtptkm 

Fee 

304.501a 

CaObration  of  one  X-ray  exposure- 
indicating  instrument  of  cme 
range,  in  international  roent¬ 
gens  for  Ugbtly  or  moderately 
filtered  X-rays  of  one  half- value 
layer  bum  tbe  following  selec¬ 
tions.  -  - 

$48.00 

LIOBTLT  Fn.TXBXD  X-Ravs 


Technique 

kvep 

Appro. 

filter 
(mm  Be) 

Added 

filter 

(mm 

Al) 

Dis- 

taace 

(cm) 

Approx, 
nrat 
half- 
value 
layer 
(mm  Al) 

-  Homogeneity  foctor 
(ist  HVW3d  HVL) 

Instrument 
range  from 
sero(R) 

Exposure 

rate 

(R/min.) 

min. 

max. 

min. 

max. 

LFD _ 

30 

0.35 

0 

50 

0.06 

a42 

100 

600 

60 

l.FT) 

30 

a35 

0 

70 

60 

100 

an 

LFD  _ 

30 

0.26 

0 

100 

'  0.08 

36 

60 

LFE. . 1...^. 

30 

0.36 

0.6 

50 

a68 

*  10 

100 

8 

LFO _ T 

30 

0.25 

60 

0.33 

0.67 

26 

260 

LFI _ 

50 

0.26 

50 

0.68 

26 

260 

6 

26 

LFK _ 

76 

0.26 

60 

1.6 

0.66 

26 

260 

10 

22 

LFM . 

100 

0.26 

2.0 

'  60 

Z6 

a63 

26 

360 

14 

26 

Modxbatxlt  Filtxkxd  X-Ravs 


Technique 

kvcp 

Ap¬ 

prox. 

inher¬ 

ent 

fllta 

(mm 

Al) 

Added 

filter 

Approx,  first 
half-value 
layer 

Homogeneity  factor 
(tet  HVL/2d  HVL) 

Instrument 
range  from 
sero  (R) 

Exposure 

rate 

(R/min.) 

mm 

Cu 

mm 

Al 

mm 

*Cu 

mm 

Al 

min. 

max. 

min. 

max. 

mfr _  _ 

60 

1.6 

0 

0 

1.64 

a67 

6 

100 

0.4 

3.0 

MFC . 

60 

L6 

0 

2.6 

0.09 

A79 

6.77 

$ 

100 

0.4 

2.5 

MFE . 

76 

L6 

0 

2.6 

0.11 

A41 

a73 

6 

100 

a4 

4.0 

MFC.... _ 

HK) 

1.5 

0 

3.6 

0.20 

A06 

0.73 

5 

100 

0.9 

6.0 

MFI . 

160 

1.6 

0.26 

3.6 

0.66 

10.1 

0.87 

6 

100 

1.0 

8.0 

MFK . 

300 

1.6 

0.5 

3.5 

1.26 

13.2 

a92 

U) 

280 

ZO 

13.0 

MFM _ 

260 

1.6 

1.0 

3.6 

2.17 

16.2 

0.04 

10 

250 

Z6 

17.0 

MFC _ 

260 

L6 

3.2 

3.6 

3.20 

18.4 

0.96 

10 

360 

L3 

10.0 

Item 


Description 


Fee 


204.601b 


Calibration  of  each  additional 


204.  Mlc 


X-ray  exposure-indicating  in¬ 
strument  of  the  same  range  and 
for  tbe  same  haU-'value  layer  of 
ll^Uy  or  moderately  filtered 
X-rays  as  selected  under 
204.501a  and  not  requiring  a 
change  in  setup  and  when  tbe 
Instruments  are  submitted  at 

tbe  same  time . 

Calibration  of  one  X-ray  instru¬ 
ment,  either  exposure-  or  enio- 
sure-rate-indicatlng,  in  inter¬ 
national  roentgens  for  heavily 
filtered  X-rays  of  one  eflective 
energy  from  tbe  following  selec¬ 
tions . . . 


$18.00 


60.00 


Hxavilt  Filtered  X-Rats^ 


Technique 

kvcp 

Approx, 
inberent 
filter 
(mm  Al) 

Added  filter  (mm) 

Approximate 

Instrument 
range  from 
aero  (R) 

Exposure 

rate 

(Rfrnin) 

Pb 

Sn 

Cn 

Al 

Eflective 

energy 

(kev) 

HVL 

(mm 

On) 

HVL 

(mm 

Al) 

min. 

max. 

min. 

max. 

HFC _ 

60 

1.6 

0.12 

0 

0 

Z6 

40 

0.16 

A4 

ai 

'  1 

0.02 

0.09 

HFE _ 

UO 

1.6 

0.63 

0 

0 

Z6 

70 

a72 

U.3 

0.1 

5 

0.05 

0.27 

HFQ _ 

160 

1.5 

0 

L6 

AO 

X6 

120 

Z4 

16.8 

0.1 

5 

0.04 

a22 

HFI _ 

200 

L5 

0.7 

AO 

0.6 

Z6 

170 

Al 

19.5 

ai 

5 

0.03 

0.21 

HFK _ 

260 

L6 

Z7 

LO 

a6 

Z6 

216 

A4 

2L5 

ai 

5 

ao3 

0.21 

>  Available  on  special  arrangement. 


Item 

Description 

Fee 

304.e01d 

Calibration  of  each  additional 
X-ray  instrument  of  tbe  same 

exposure  or  emoairevate  range, 
for  heavily  filtered  X-rays  of 
one  eflective  energy  as  selected 
under  204.601c,  not  requiring  a 
change  in  setup  and  when  the 
instruments  are  submitted  at 

• 

the  same  time.. . 

92A00 

1 
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Description 


Calibration  of  one  instrument: 

(1)  Exposure-rate-indicating 
instrument  for  exposure  rates 
ranging  from  0.01  to  15  R/min- 
ute;  or 

(2)  Exposure-indicating  in¬ 

strument  of  range  O.-O.l  R  to 
0.-25  R,  in  international  roent¬ 
gens  for  cobalt  60  or  cesium  137 
gamma  rays . . . 

Cadibration  of  each  additional  in¬ 
strument  having  the  same  ex¬ 
posure  or  exposure-rate  range 
for  cobalt  60  or  cesium  137 
gamma  rays,  as  under  204.501e, 
when  the  Instruments  are  sub¬ 
mitted  at  the  .same  time . 

Calibration  of  one  X-ray  or 
gamma-ray  instrument,  expo¬ 
sure-  or  exposure-rate-indicat¬ 
ing,  in  international  roentgens: 

(1)  Calibration  of  higher  ac¬ 
curacy  than  that  routinely  fur¬ 
nished;  or 

(2)  Calibrations  on  X-rays  of 
enei^es  other  than  those  listed 
under  204.501a.  c,  or  e;  or 

(3)  Calibrations  requiring  a 
special  setup  or  special  proce¬ 
dures.  Fees  will  be  charged 
dependent  upon  the  nature  of 
the  test. 

Note;  Only  a  limited  num¬ 
ber  of  special  calibrations  can 
be  undertaken  and  requests  for 
such  should  be  submitted  with 
full  details  for  consideration. 


U8AEC,  in  which  case  State  regulations 
are  applicable.  This  certification  may 
be  by  letter,  by  a  suitable  statement  on 
the  purchase  order  covering  the  calibra* 
'  tion  fee,  or  by  a  clear  copy  of  the  sub¬ 
mitter’s  Possession  License  for  the  source 
material. 

(6)  Type  of  measurements,  (i)  Ra¬ 
dium  is  calibrated  in  terms  of  milligrams 
$42.00  of  equivalent  radium  content  measured 
relative  to  the  National  Radium  Stand¬ 
ard  through  comparison  of  the  gamma 
radiation  from  the  specimen  and  the 
standard.  Where  the  details  of  encap- 
17.00  sulation  of  the  specimen  are  known, 
.  corrections  can  be  made  to  obtain  milli¬ 
grams  of  radium  content.  Cobalt  60  is 
calibrated  in  terms  of  exposure  rate, 
milliroentgens  per  hour  at  one  meter, 
based  upon  comparison  with  derived 
standards  of  cobalt  60.  * 

(ii)  Postal  regulations  prohibit  mail¬ 
ing  radioactive  materials  which  require 
a  cautions  label  under  ICC  regulations. 
This  effectively  prohibits  placing  radio¬ 
active  preparations  in  the  mail. 


§  204.703  Neutron  irradiation  of  foils. 


§  204.502  Gamma-ray  sources. 

(a)  Radioactive  preparations  sub¬ 
mitted  to  the  Bureau  for  test  are  subject 
to  the  following  conditions: 

,  (1)  Financial  responsibility.  The  Bu¬ 
reau  assumes  no  responsibility  for  loss 
or  damage  to  radioactive  preparations 
while  in  its  possession.  The  risk  should 
be  covered  by  insurance. 

(2)  Period  of  measurement.  Approxi¬ 
mately  10  days  are  required  for  measure¬ 
ment  of  these  radioactive  preparations. 

(3)  Preparation  of  specimens.  Radio¬ 
active  preparations  submitted  for  test 
must  be  carefully  sealed  so  that  there 
can  be  no  escape  of  any  radioactive  ma¬ 
terial  including  any  gaseous  decay  prod¬ 
ucts.  The  preparations,  shielding  and 
packaging  must  be  free  of  contamination. 
Contaminated  or  leaking  preparations 
cannot  be  measured  and  may  cause  con¬ 
siderable  loss  of  time  and  damage  to 
laboratory  facilities.  Preparations  must 
have  been  sealed  for  a  sufficient  time  to 
be  substantially  in  radioactive  equilib¬ 
rium  with  their  decay  products  when 
these  contribute  to  the  gamma  emission. 
(At  least  30  days  for  radium.) 

-  (4)  Packaging  for  shipment.  Regula¬ 
tions  of  the  Interstate  Commerce  Com¬ 
mission  regarding  the  shipment  of  radio¬ 
active  substances  by  rail  must  be 
complied  with.  These  regulations  are 
enforceable  by  law  and  prospective  ship¬ 
pers  of  these  substances  need  to  be  famil¬ 
iar  with  them.  Copies  of  the  regulations 
can  be  obtained-  from  the  Interstate 
Commerce  Commission,  Washington. 
DC. 

(5)  Possession  of  licensed  material. 
In  submitting  specimens  of  cobalt  60  or 
other  licensed  source  material  (except 
radium,  which  is  not  licensed)  for  cali¬ 
bration,  it  wiU  necessary  for  the  sub¬ 
mitter  to  certify  that  he  is  duly  author¬ 
ized  to  possess  the  material  under  li¬ 
cense  by  the  USAEC,  except  in  the  case 
of  individuals  residing  in  a  State  which 
has  entered  into  agreement  with  the 


§  204.701  Neutron  sources. 


Item 

Description 

Fee 

204.703a 

Activation  of  a  set  (one  to  four)  of  foils 
in  the  NBS  standard  thermal 

neutron  flux  geometry _  .  . 

$59.00 

PART  205— ANALYTICAL  AND 
INORGANIC  CHEMISTRY 

Pure  Substances 

§  205.101  Measurement  of  physical 
properties  of  primary  reference 
fuels  used  for  octane  number  deter¬ 
mination. 


Description 


Oamma-ray  measurements  of  ra¬ 
dioactive  preparations;  meas¬ 
urements  of  milligrams  equiva¬ 
lent  content  to  ±0.7  percent  for 
radium;  and  milliroentgens 
per  hour  at  one  meter  to  ±3 
percent  for  cobalt  60: 

0.6  to  15  mg  (milligrams)  equiva¬ 
lent  radium  content  or  cobalt 
60  having  gamma  rays  0.6  to  15 
mRhm  (milliroentgens  per  hour 

at  one  meter) .  $18.00 

16+  to  100  mg  (milligrams)  equiv¬ 
alent  radiiun  content  or  co¬ 
balt  60  having  gamma  rays  15+ 
to  100  mRhm  (milliroentgens 

per  hour  at  one  meter) .  28. 00 

100+  to  250  mg  (milligrams)  equiva¬ 
lent  radium  content  or  cobalt 
60  having  gamma  rays  100  to  200 
mRhm  (milliroentgens  per 

hour  at  one  meter) . .  40. 00 

For  measurements  in  groups  not 
exceeding  •  10  preparations, 
double  the  fee  for  preparations 
of  same  content  as  the  total 
content  of  the  group. 

For  handling  and  examination  of 
a  shipment  containing  contamb 
nated  or  leaking  preparations 
the  fee  will  be  the  same  as  for 
measurements  of  a  preparation 
having  a  content  equal  to  the 
total  nominal  radioactive  con¬ 
tent  of  the  shipment. 

For  special  tests  not  covered  by 
the  above  schedule,  fees  will  be 
charged  dependent  upon  the 
nature  of  the  test.  As  only  a 
limited  number  of  special  tests 
can  be  carried  out,  prior  ar¬ 
rangements  must  be  made  in¬ 
cluding  submission  of  full  de¬ 
tails  concerning  the  requireif 
test. 


Neutron  Physics 


Item 

Description 

Fee 

204.701a 

Determination  of  ratio  of  neutron 
emission  rate  of  unknown  source  to 
primary  standard  in  MnS04  bath 
or  graphitA  cnlnmn  .... 

$385.00 

Item 

Description 

Fee 

205. 101a 

Measurement  of  physical  proper¬ 
ties  of  primary  reference  fuels 
used  for  octane  number  deter¬ 
mination _ 

$445.00 

(Sec.  9,  3,  Stat.  1450,  as  amended;  15  n.S.C. 
277.  Interprets  or  applies  sec.  7,  70  Stat. 
959;  15  U.S.C.  275a) 


PART  206 — MECHANICS 

ViraATlON 

Sec. 

200.001  Vibration  pickups. 


206.101  ~  Acoustic  measurements. 

Pressure  and  Vacuum 

206.201  Pressure  measurements. 

FLun>  Mechanics 

206.301  Aerodynamical  measurements. 

206.302  Fluid  meters,  including  gas  meas¬ 

uring  Instruments. 


§  204.702  Neutron  instruments. 

Item 

Description 

Fee 

204.702a 

Calibration  of  a  set  (one  to  three)  of 

thermal  neutron  dodmeters _ _ _ 

$78.00 

206.404 

206.405 


Engineering  Mechanics 

206.401  Hardness  tests. 

206.402  Calibration  of  load  cells  with  re¬ 

mote  reading  electrical  Indicators. 

206.403  Special  mechanical  tests  of  devices, 

materials  and  structures. 

206.404  Calibration  of  proving  rings. 

206.405  Calibration  of  elastic  force  meas¬ 

uring  devices. 

AuTHoamr:  §§  206.001  to  206.405  Issued 
under  sec.  9,  31  Stat.  1450,  as  amended;  .15 
UA.C.  277.  Interprets  or  applies  sec.  7,  70 
Stat.  959;  15  U.S.C.  275a. 

Vibration 

§  206.001  Vibration  pickups. 

(a)  This  applies  to  the  calibration  of 
displacement,  velocity,  and  acceleration 
types  of  vibration  pickups.  A  report  of 
calibration  is  issued. 

(b)  Each  piezoelectric  acceleration 
pickup  which  is  used  with  a  cathode- 
follower  or  amplifier  shall  be  accom¬ 
panied  by  Uie  cathode-follower  or  ampli¬ 
fier,  the  power  supply  if  other  than  bat¬ 
teries,  and  the  output  and  connecting 
cables. 

(c)  Each  piezoelectric  acceleration 
pickup  whose  output  is  read  directly 
with  a  high  impedance  meter  can  be 
but  need  not  be  accompanied  by  the 
meter,  but  shall  be  accompanied  by  the 
output  cable  and  a  suitable  shielded 
connector. 

(d)  When  instruments  submitted  are 
found  to  be  unsuitable  for  test  or  unre- 
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RULES  AND  REGULATIONS 


liaUe,  a  change  will  be  made  to  cover  the 
cost  of  the  work  done. 


Item 


aoe.ooia 


aos.ooib 


ao6.ooio 


206.001d 


aoe.ooie 


static  calibration  on  a  tilting  sup¬ 
port  in  the  eartb’s  gravitation 
field  for  aooeleratkms  up  to  Ig, 
the  acceleration  of  gravity,  with 
an  error  not  greater  than  O.OOlg. 
Calibration  for  10  diflerent  ap- 

pUed  acceleratioDS . . 

Static  caUlnration  on  a  oentritage 
at  4  different  applied  aocelera- 
ti(His  up  to  80g  for  not  more 
tban  two  orimiatlons  with  an 
estimated  error  not  greater 
than  0.2  percent  of  the  applied 
acceleration  (8  calibration 
points).  Acceleration  will  be 
determined  at  radii  measured 
to  designated  reference  points 

on  the  pickup  case . 

For  additional  tests  or  measure¬ 
ments  required  to  determine 
location  of  seismic  mass,  fees 
will  be  charged  to  cover  the  cost 
of  work  done. 

Dynamic  calibration  of  velocity 
pickups  weighing  up  to  2 
pounds  in  tbe  frequency  range 
from  10  cps  to  2000  cps  at  double 
displacement  amplitudes  up  to 
0.4  inch  or  aooelmtions  up  to 
lOg,  whichever  is  less.  The 
pickup  is  subjected  to  sinu¬ 
soidal  motion  <m  an  electro¬ 
dynamic  vibration  standard 
previously  calibrated  by  tbe 
reciprocity  method.  The  esti¬ 
mate  errors  of  the  applied  ac¬ 
celerations  do  not  exceed  1 
percent  for  frequencies  up  to  000 

?»8  and  2  percent  above  000  cps. 

be  ma^tnde  and  phase 
angle  of  the  calibration  factor 
are  determined  at  up  to  10  fre¬ 
quencies.  The  magnitude  of 
toe  calibratkm  factor  is  deter¬ 
mined  fOT  up  to  three  accelera¬ 
tions  at  each  frequency  (up 

to  30  calibration  points) . 

For  each  test  frequency  in  excess 
of  10  an  addition  charge  equal 
to  one-tenth  of  the  fee  is  made. 
Dynamic  calibration  of  accelera¬ 
tion  and  displacement  pickups 
weighing  up  to  2  pounds  in  tbe 
frequency  range  of  10  cps  to  2000 
cps  at  double  displacement  am¬ 
plitudes  up  to  0.4  inch  or  accel¬ 
erations  up  to  lOg,  whichever 
is  less.  Tlie  pickup  is  subjected 
to  sinusoidal  motion  on  an  elec¬ 
trodynamic  vibration  standard 
previously  calibrated  by  the 
reciprocity  method.  The  esti¬ 
mated  errors  of  the  applied  ac¬ 
celerations  do  not  exceed  1  per¬ 
cent  for  frequencies  up  to  900 
cps  and  2  percent  above  900  cps. 
Tbe  magnitude  and  phase  angle 
of  the  calibration  factor  are  de¬ 
termined  at  up  to  10  frequen¬ 
cies.  Tbe  magnitude  of  tbe 
calibration  factor  is  determined 
for  up  to  three  accelerations  at 
each  frequencv  (up  to  30  cali- 

iM-ation  points) . . . 

For  each  test  frequency  in  excess 
of  10  an  additional  charge  equal 
to  one-tenth  of  the  fee  is  made. 
Dynamic  calibration  of  piezo¬ 
electric  acceleration  pickups 
weighing  up  to  4  ounces  in  tbe 
frequency  range  of  10  cps  to 
2000  cps  at  double  displacement 
amplitudes  up  to  0.4  inch  or 
accelerations  up  to  lOg,  which¬ 
ever  is  less  or  if  request^ ,  up  to 
20g  at  2  unspecified  frequencies. 
The  pickup  is  subject^  to  si¬ 
nusoidal  motion  on  an  electro¬ 
dynamic  -vibration  standard 
previously  calibrated  by  tbe 
redprocity  method.  The  esti¬ 
mated  errors  of  the  applied 
accelerations  do  not  exc^  1 
percent  for  frequencies  up  to 
900  cps  and  2  percent  above  900 
Tbe  magnitude  of  tbe  cal¬ 
ibration  foctor  is  determined 
for  up  to.  three  accelerations  at 
up  to  10  frequencies  within  a 
specified  range  (up  to  30  call* 
oration  points) . . . 


Vbe 


$80.00 


206.00U 


For  each  test  frequency  in  excess 
of  10  an  additional  cbwge  equal 
to  one-tenth  of  tbe  fee  is  made. 

For  special  tests  not  covered  by 
tbe  above  schedule,  such  as  dy¬ 
namic  calibrations  of  pickups 
weighing  mme  than  2  pounds, 
calibrations  of  small  light¬ 
weight  plezoelectoic  ceramic 
piclraps  over  an  extended  fre¬ 
quency  range  im  to  20,000  cps, 
or  caUbrations  at  higher  accel- 
eratioDs,  fees  will  be  charged 
dependent  on  tbe  nature  of  tbe 
test. 


Pressure  and  Vacuum 

§  206.201  Pressure  measurements. 


206.201a 


120.00 


Sound 

§  206.101  Acoustic  measurements. 


Item 


200.101a 


206.101b 


206.101c 


275.00 


206.101d 


206.101e 

206.101f 

200.101g 


360.00 


206.101h 


206.1011 


206. 101 j 


206.101s 


255.00 


Description 


Pressure  calibration  of  Western 
Electric  Co.  Type  640AA  con¬ 
denser  microphone  or  equiva¬ 
lent  from  60  to  10,000  cps  at 
discrete  frequencies.  Response 
given  in  term.s  of  open-circuit 
voltage  per  unit  sound  pressure 

applied  to  tbe  microphone _ 

Pressure  calibration  of  Vfestem 
Electric  Co.  Type  640AA  con¬ 
denser  microphone  or  equiva¬ 
lent  from  50  to  20,000  cps  at 
discrete  frequencies.  Response 
given  in  terms  of  open-circuit 
voltage  per  unit  sound  pressure 

applied  to  the  microphone . 

Fr^field  calibration  of  micro¬ 
phone  satisfy^  the  require¬ 
ments  of  the  Type-L  laboratory 
microphone  spewed  in  Ameri¬ 
can  Standards  Association 
Standard  Z24.8-1049;  60  to 
15,000  cps  at  discrete  frequen¬ 
cies;  plane  of  diaphragm  either 
perpwdlcnlar  or  parallel  to  the 
direction  of  soimd  propagation. 
Response  given  in  terms  of 
open-circuit  voltage  per  unit 

ftWfleld  sound  pressure _ 

Calibration  of  earphones;  applied 
voltage  response  as  prescribed 
fai  tbe  American  Standards  As¬ 
sociation  Specification  Z24.9- 
1949,  at  not  more  than  20  fre¬ 
quent^  between  100  and  10,000 

cycles  per  second . . 

Caubration  of  Pure  Tone  Audi¬ 
ometers  for  screening  purposes 

at  9  fixed  frequencies . . . 

Artificial  ear  at  audiometric 

frequencies _ 

Sound  abswption  coefficient,  ob¬ 
tained  by  reverbwatkm  room 
method,  using  72  square  feet  of 
material  at  frequencies  of  125, 
250,  500.  1000,  2000,  and  4000 

cycles  per  second . . 

In  case  of  tests  on  acoustical 
plasters  or  paintability  tests, 
any  construction  work  or  paint¬ 
ing  done  by  tbe  Bureau  is 
charged  to  the  sponsm  in  addi¬ 
tion  to  tbe  fee  given  above. 
Bound  absorption  coefficient  by 
impedance  tube  method  at  600 
cycles  per  second  in  the  labora¬ 
tory  on  acoustical  tiles,  1'  x  l'..| 
Sound  transmission  loss,  wall 
panel,  71"  x  88"  at  frequencies 
of  126,  175,  250,  360,  600,  700, 
1000,  1600,  2000,  3000,  and  4000 

cycles  per  second... . 

Tbe  construction  of  t^  wall 
panel  is  tbe  responsibility  of  tbe 
sponsor  of  the  test.  - 
Sound  transmission  loss,  floor 
panel,  71"  x  88"  at  frequencies 
of  125,  175,  250,  350,  500,  700, 
1000,  1600,  2000,  3000,  and  4000 
oyclm  per  second,  plus  Impact 

sound  transmission . 

The  construction  of  the  floor 
panel  is  the  responsibility  of  the* 
sponsor  of  the  test. 

For  special  tests  not  covered  by 
tbe  above  schedule,  fees  will  be 
charged  dependent  on  the  na¬ 
ture  of  the  test 


Fee 


206.201b 


$205.00 


280.00 


206.201c 


206.201d 


280.00 


320.00 

820.00 

430.00 


430.00 


206.2016 


200.201Z 


110.00 


430.00 


Dead  weight  i^ton  gages  other 
than  oontrolled  dearanoe  gages 
(also  called  dead  weight  gage 
testers  and  pressure  b&ance^. 

Determination  of  effective  area 
of  the  piston  by  comparison 
with  a  pressure  standvd,  up 
to  6  test  points  at  room  tem- 
poatnre,  20  to  25”  O. 

Pressure  fluid  may  be  air.  up  to 
to  600  psi,  petroleum  oil  up  to 
60,000  psi,  or  synthetic  lubri¬ 
cant  (dioctyl  sebacate)  up  to 
120,000  psi. 

Determination  of  effective  area 
requires  previous  weighing  of 
piston  assembly  and  tbe  use  of 
calibrated  we^ts.  If  NBS 
has  wei^ts  to  fit,  tbe  gage  may 
be  calibrated  using  NBS 
weights. 

For  racb  piston _ _ 

ControUeu  clearance  piston  gages. 

Determination  of  effective  area, 
jacket  inressure  tor  zero  clear¬ 
ance  and  variation  of  effective 
area  with  jacket  iMessure.  Test 
is  made  on  an  assembly  of  pis¬ 
ton,  cylinder  and  jacket,  not  to 
be  disassembled  later. 

Determination  of  effective  area 
requires  previous  weighing  of 
piston  assembly  and  tbe  use  of 
calibrated  weights.  If  NBS 
has  weights  to  fit,  tbe  gage  may 
be  calibrated  using  NBS 
weights. 

Inquh^  should  be  made  as  to  the 
parts  to  be  submitted.  Fee 
usually  does  not  exceed 
$1,000.00.  Work  to  be  charged 
at  cost. 

Barometers,  Fortin  or  similar 
types,  range  28  to  31  inches  of 
mercury,  tube  bore  0.6  inch  or 
greater,  calibration  at  room 
temperature  (20”  to  25°  C)  and 
atmospheric  pressure _ 

Manometers,  manually  operated, 
with  tube  bore  0.5  inch  or 
greater,  in  which  both  mercury 
surfaces  are  observed.  Range 
to  100  inches  of  mercury,  ca^ 
bration  test  at  room  tempera¬ 
ture  (20°  to  25°  C)  up  to  ten 
test  points.  Fee  usually  does 
not  exceed  $1,000.00.  Work  to 
be  charged  at  cost. 

Manometers,  with  tube  bore  0.5 
inch  or  greater,  in  whidi  both 
mercury  surfaces  are  observed, 
and  of  design  whi(^  permits  cali¬ 
bration  in  terms  of  length, 
temperature,  etc.  Calibration 
of  scale  and  thermometer,  po*- 
formance  verified  by  oomi^- 
son  with  pressure  standard. 
Fee  usually  does  not  exceed 
$1,000.00.  Work  to  be  charged 
at  cost. 

For  special  tests  not  covered  by 
the  above  schedule.  For  exam¬ 
ple,  caliluation  of  pressure 
gages  of  high  precision  and 
stability.  Work  to  be  charged 
at  cost. 


§  206.301 
ments. 


Fluid  Mechanics 

Aerodynamical 


$285,00 


220.00 


measure- 


675.00 


Item 

Description 

Fee 

206.301a 

Wind  speed  Indicaton— calibration 
of  cup,  vane  and  thermal  type 
anemometers,  pitot  tubes  and 
venturi  tubes  at  wind  speeds 
within  the  range  2  to  90  miles  per 
hour  or  (ojitional)  10  to  170  miles 

per  hour . . 

$83.00 

206.301t 

For  special  tests  not  covered  by  the 
above  scbednle,  fees  will  be 
charged  dependent  upon  the  na- 

tore  of  the  test. 

Friday,  July  26,  1963 
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§  206.302  Fluid  meters,  including  gas 
measuring  instruments. 


Item 


2PG.302a 

206.302b 

206.302c 

206.302d 

206.302e 

206.302f 

206.302g 

206.302h 

206.3021 

206.302j 

206.302k 

206.302E 


Description 


Dry  gas  meters,  rated  capacity 
600  cubic  feet  per  hour  or  less- 
testing  with  iMuver  In  labora¬ 
tory  at  2  rat^  of  flow  and  re¬ 
porting . 

Displacement  type  meters  for 
liquids  which  can  be  calibrated 
with  water  at  rates  of  flow 
not  exceeding  300  gpm— testing 
at  1  to  6  rates  of  flow  and  report¬ 
ing . 

Rate  of  flow  meters,  self-con¬ 
tained  and  direct  reading;  for 
gases,  capacities  not  over  26 
cfm;  for  liquids,  capacities  not 
not  over  300  gpm — calibration 
at  not  more  than  5  rates  of  flow 

and  reporting . . 

Oriflces,  flow  nozzles,  laminar 
flow  meters,  and  similar  differ¬ 
ential  head  meters  for  use  in 
pipes  up  to  and  including  2- 
incb  pipe;  calibration  with 
water  or  air  at  a  number  of  flow 
rates  sufficient  to  develop  a  per¬ 
formance  curve _ 

Additional  fee  for  meter  in  pipes 
larger  than  those  include  in 
item  206.302d.  For  each  1-inch 

increment  of  size  over  2-inch _ 

Meters  list^  in  item  a06.302d, 
when  2  or  more  are  used  inter¬ 
changeably  in  the  same  mount¬ 
ing— for  each  meter  or  oriflce 

W slate  after  the  flrst . 

ater  current  meters— rating  of 
Price,  Pigmy  and  Hoff  types 
at  not  over  8  velocities,  and 
reporting  results  in  equation 
form  only,  or  in  graph  form 

only . . . . . 

Water  current  meters— rating  of 
Hoff  type)  at  10  or  11  velocities 
and  reporting  results  in  both 
graphical  and  equation  forms, 

for  each  propeller . . 

Water  current  meters — Ekman 
type,  for  each  propeller  sub- 
mittM  therewith;  rating  at  not 
over  8  velocities  and  reporting 
results  in  both  graphical  and 

equation  form . .J _ 

Water  current  meters — all  types, 
for  each  velocity  in  excess  of 
the  eight  covered  by  items 

206.30%  to  206.3021  above . . 

Furnishing  results  of  water  cur¬ 
rent  meter  calibration  in  graph¬ 
ical  form,  or  in  equation  form 
when  requested  subsequent  to 

completion  of  test . . 

For  special  tests  not  covered  by 
the  above  schedule,  fees  will  be 
charged  dependent  upon  the 
nature  of  the  test. 


Fee 


Engineering  Mechanics 
§  206.401  Hardness  tests. 


Item 

Description 

Fee 

206.401a 

Determination  of  Brinell  number  of 

a  blodc  to  be  used  for  calibration 

purposes,  3  separate  indentations 
on  CACli  spooimm 

$41.00 

(d)  For  each  load  in  excess  of  10,  an 
additional  fee  equal  to  one-tenth  of  the 
applicable  fee  is  charged. 

(e)  When  devices  submitted  are  found 
to  be  unsuitable  for  test  or  unreliable,  the 
test  may  be  discontinued  and  a  charge 
will  be  made  to  cover  the  cost  of  the  work 
done. 


$60.00 


180.00 


205.00 


430.00 


28.00 


130.00 


43.00 


56.00 


120.00 


6.00 


11.00 


(f )  When  devices  submitted  are  found 
to  be  unsuitable  for  test  or  unreliable,  a 
test  may  be  discontinued  and  a  charge 
will  be  made  to  cover  the  cost  of  the 
work  done. 


Item 


Description 


Item 

Description 

Fee 

206.402a 

Capacity  not  exceeding  10,000 
pounds: 

Compression.  . 

$70.00 

206.404a 

206.404b 

206.402b 

Tension . . 

81.00 

206.402c 

Tension  and  compre.ssion . . 

125.00 

206.404c 

206.402d 

Capacity  exceeding  10,000  pounds 
but  not  exceeding  111,000 
poimds: 

Compression . 1 . 

87.00 

206.404d 

206.402e 

Tension _ _ _ _ 

120.00 

206.402f 

Tension  and  compression . 

165.00 

206.404e 

206.402g 

Capacity  exceeding  111,000 
potmds  but  not  exceeding 
200,000  pounds: 

Comixession . 

255.00 

206.404f 

206.402h 

Capacity  exceeding  200.000 
pounds  but  not  exceeding 
300,000  pounds: 

Compression . 

300.00 

206.404g 

206.404h 

206.402Z 

For  special  tests  not  covered  by 
the  above  schedule,  fees  will  be 
charged  dependent  upon  tbe 
nature  of  the  test. 

206.4041 

§  206.403  Special  mechanical  tests  of 
devices,  materials  and  structures. 

(a)  These  fees  apply  to  all  mechanical 
tests  of  devices,  materials  and  structures 
performed  in  the  Mechanics  Division  not 
covered  by  other  fee  schedules. 

(b)  The  charge  for  special  mechanical 
tests  is  made  on  the  basis  of  the  hours 
of  service  furnished  by  members  of  the 
staff. 

(c)  Where  tests  require  travel  outside 
the  limits  of  30  miles  from  the  Bureau, 
transportation  and  subsistence  charges 
will  be  added  to  the  service  charge. 

(d)  The  time  shaJl  be  computed  as  the 
number  of  ofBcial  working  hours  from 
the  time  ttie  members  of  the  staff  leave 
the  National  Bureau  of  Standards  until 
they  return  to  it  plus  any  overtime  spent 
on  the  tests. 


206.404j 


206.404k 


206.4041 

206.404Z 


Complete  calibration  of  proving 
rings,  capacity  not  exceeding 
10,000  pounds: 

Compression . . 

Tension  and  compression . 

Recalibration  of  proving  rings, 
capacity  not  exceeding  10,000 
pounds; 

Compression . 

Tension  and  compression _ 

Complete  calibration  of  proving 
rings,  capacity  exceeding 
10,000  pounds  but  not  exceed¬ 
ing  111,000  pounds: 

Compression _ _ _ 

Tension  and  compression _ 

Recalibration  of  proving  rings, 
c£ipacity  exceeding  10,000 
pounds  but  not  exceeding 
111,000  pounds: 

Compression . . . 

Tension  and  compression . 

Complete  calibration  of  pro^g 
rings,  capacity  exceeding 
111,000  pounds  but  not  ex¬ 
ceeding  200,000  pounds: 

Compression . 

Recalibration  of  proving  rings, 
capacity  exceeding  111,000 
pounds  but  not  exceeding 
200,000  pounds: 

Compression _ _ _ 

Complete  calibration  of  proving 
rings,  capacity  exceeding 
200,000  but  not  exceeding 
300,000  pounds: 

Compression . . . 

Recalibration  of  proving  rings, 
capacity  exceeding  200,000 
pounds  but  not  exceeding 
300,000  pmmds: 

Compression . - . . 

B'or  special  tests  not  covered  by 
tbe  above  schedule,  fees  will  be 
charged  dependent  upon  the 
nature  of  the  test. 


Fee 


$140.00 

225.00 


08.00 

170.00 


176.00 

280.00 


125.00 

230.00 


390.00 


280.00 


470.00 


345.00 


Item 

Description 

Fee 

206.403a 

Service  of  a  member  of  tbe  staff 
of  grade  08-9,  or  any  higher 

grade,  per  hour _ _ _ 

$12.00 

206.403b 

Service  of  a  member  of  tbe  staff 

of  grades  below  QS-9,  per  hour. 

7.00 

§  206.402  Calibration  of  load  cells  with 
remote  reading  electrical  indicators. 

(a)  These  fees  apply  to  calibration  of 
load  cells  with  reading  electrical  indica¬ 
tors. 

(b)  Individual  load  cells  or  load  cell 
systems  must  be  accompanied  by  read¬ 
out  or  indicating  equipment  and  all  asso¬ 
ciated  cables  and  fixtures. 

(c)  Up  to  10  different  loads  are  applied 
consecutively  without  return  to  zero. 


§  206.404  Calibration  of  proving  rings. 

(a)  These  fees  apply  to  calibration 
of  proving  rings  suitable  for  use  as 
laboratory  or  transfer  standards. 

(b)  These  fees  apply  to  calibration  in 
accordance  with  Sections  I,  n,  m,  and 
IV  of  the  Appendix  of  Circular  of  the 
National  Bureau  of  Standards  C454. 

(c)  Up  to  10  independent  loads  for 
compression  or  tension  are  applied. 

(d)  Pees  for  complete  calibrations 
apply  to  rings  submitted  for  initial 
calibration. 

(e)  For  each  load  in  excess  of  10,  an 
additional  fee  equal  to  one-tenth  of  the 
applicable  fee  for  complete  calibration 
or  recalibration  is  charged. 


§  206.405  Calibration  of  elastic  force 
measuring  devices. 

(a)  These  fees  apply  to  calibration  of 
elastic  force  measuring  devices  of  a  type 
suitable  for  use  as  laboratory  or  transfer 
standards. 

(b)  Before  a  device  is  accepted  for 
calibration  under  this  schedule  it  will 
be  inspected  for  damage,  wear  and  oper¬ 
ability.  Loading  surfaces,  tension  adap¬ 
tors  and  pulling  rods  must  be  complete 
and  suitable  for  use  with  NBS  equip¬ 
ment.  The  device  must  be  uniquely  and 
permanently  marked  with  the  manufac¬ 
turers  serial  numbers  and  rated  capaci¬ 
ties. 

(c)  A  temperature  coefiBcient  must  be 
supplied  by  the  submitter  of  the  device. 
'  (d)  Devices  will  be  overloaded  repeat¬ 
edly  to  approximate  10%  in  excess  of  the 
manufacturers  rated  capacity. 

(e)  Up  to  10  different  independent 
loads  for  compression  or  tension  will  be 
applied. 

(f)  For  each  load  in  excess  of  10,  an 
additional  fee  equal  to  one-tenth  of  the 
applicable  fee  is  charged. 

(g)  When  devices  submitted  are  found 
to  be  unsuitable  for  test  or  unreliable,  a 
test  may  be  discontinued  and  a  charge 
will  be  made  to  cover  the  cost  of  the 
work  done. 
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RULES  AND  REGULATIONS 


Item 

Description 

Fee 

206.405a 

Capacity  not  exceeding  10,000 
pounds: 

CoTnprefKinTi  .  . . 

$00.00 

115.00 

206.405b 

TAnsion  . . .  _ 

206.405c 

Temfon  and  nnmpmsslon 

176.00 

206.405d 

Capacity  exceeding  10,000  pounds 
but  not  exceeding  111,000 
pounds: 

riompression  . 

125.00 

206.405e 

TMisinn  ...  _ _  _ 

175.00 

206.405f 

Tension  and  compression 

235.00 

206.405g 

206.405b 

Capacity  exceeding  111,000 
pounds  but  not  exc^ing 
200,000  pounds: 

Compression _ 

280.00 

Capacity  exceeding  200,000 
pounds  but  not  exceeding 
300,000  pounds: 

Compression . 

345.00 

206.405X 

For  spMial  tests  not  covered  by 
the  above  schedule,  fees  will  be 
charged  dependent  upon  the 
nature  of  the  tests. 

PART  208-^METALLURGY 

Electsodepositxon 


§  208.601  Standard  thickness  samples 
of  electroplated  coatings. 


Item 

Description 

Fee 

208.601a 

Standard  thickness  samples  of 

electroplated  coatings,  set  of 

four  samples . . 

$15.00 

Individual  samples,  each . 

4.00 

(Sec.  9,  31  Stat.  1460,  as  amended;  15  U.S.C. 
277.  Interprets  or  applies  sec.  7,  70  Stat. 
959;  15  U.S.C.  275a) 


PART  210^BUILDING  RESEARCH 

FniE  Resistance 

Sec. 

210.201  NBS  fire  resistance  tests  of  build¬ 
ing  components. 

Thermal  Ck>NDncnviTT 

Sec. 

210.601  Thermal  conductivity. 

Axtihoritt:  Si  210.201  and  210.601  issued 
under  sec.  9.  81  Stat.  1450.  as  amended;  15 
17.8.0.  277.  Interprets  or  applies  sec.  7,  70 
Stet.  959;  15  U.S.C.  275a. 


Fire  Resistance 

§  210.201  NBS  fire  resistance  tests  of 
building  components. 

Requests  for  tests  should  be  made  In 
writing  to  the  Fire  Research  Section, 
National  Bureau  of  Standards.  Wash¬ 
ington  25,  D.C.,  and  should  be  accom¬ 
panied  with  detail  drawings  and  specifi¬ 
cations  of  the  structures  proposed  for 
test.  Tests  will  be  conducted  for  the 
public  only  imtil  adequate  facilities  be¬ 
come  available  elsewhere. 


Item 

Description 

Fee 

210.201a 

210.201b 

Fire  endurance  test  of  a  8oor,  roof, 

or  ceilhiHe,  13)4  by  18  feet . 

Fire  endurance  test  of  structural 
column  13  feet  high  subjected 

$3,850.00 

3,200.00 

1  to  load,  oi  without  load _ 

Thermal  Conductivity 
§  210.601  Thermal  conductivity. 

Item 

Description 

Fee 

210.601a 

Determinatkm  for  calibration 

210.C01b 


210.601c 


210.601(1 


parposes  of  the  thermal  con¬ 
ductivity  of  a  selected  pair  of 
specimens,  by  means  of  guarded 
bot-plate  ^paratus  (conform¬ 
ing  to  ASTM  C177)  for  mean 
temperatures  between  20°  and 
130°  F  (ordinarily  20°,  30°,  76° 
and  130°  F),  per  determination 

at  one  mean  temperature . |  $130. 00 

Determination  of  thermal  con¬ 
ductivity  of  a  metal  specimen 
for  a  range  of  mean  tenmera- 
tures  from  —150°  to  760°  C,  per 

^lecimai . . . . . |  1,625.00 

Required  sample  is  a  cylindrical 
bar,  46.0  cm  long,  and  approxi¬ 
mately  2.64  cm  imiform  diam¬ 
eter. 

Determination  of  thermal  con¬ 
ductivity  of  a  metal  specimen 
for  a  range  of  mean  tempera¬ 
tures  from  —150°  to  200°  C,  per 

specimen . . . |  1,150.00 

Required  sample  is  a  cylindrical 
bar,  46.0  cm  long,  and  approxl- 
nuktely  2.64  cm  uniform  diam- 
eto'. 

Determination  of  thermal  con¬ 
ductivity  of  a  metal  ^cimen 
for  a  range  of  mean  tempera¬ 
tures  from  100°  to  760°  C,  per 

specimen . . . ...|  1,250.00 

Required  sample  is  a  cylindrical 
bar,  46.0  cm  hmg,  and  approxi-. 
mately  2.54  cm  uniform  diam¬ 
eter. 


Item 

Description 

Fee 

210.601X 

For  special  tests  not  covered  by 
the  above  schedule,  fees  will  be 
charged  dependoat  upon  the 
nature  of  the  test  and  time 
required. 

PART  215 — PHYSICAL  CHEMISTRY 

Organic  Chemibtrt 

Sec. 

215.301  Synthesis  of  labeled  sugars  and 

Elated  products. 

215.302  Synthesis  of  tritium-labeled  carbo¬ 

hydrates. 

Authobitt:  S§  215.301  and  215.302  Issued 
under  sec.  9.  31  Stat.  1450,  as  amended;  15 
U.S.C.  277.  Interprets  or  applies  sec.  7,  70 
Stat.  959;  15  U.S.C.  275a. 

Organic  Chemistry 


§  215.301  Synthesis  of  C?^  labeled  sugars 
and  related  products. 


'  Item 

Description 

Fee 

215.301a 

Synthesis  of  10  microenries  of 
of  CM  labeled  sugars  and  related 
products.  I  (carbohy¬ 

drates  labeled  at  carbon 

ICach  miemrnrie  .  _ 

$12.50 

1.25 

215.301b 

Synthesis  of  10  microcuries  of 
CM  labeled  sugars  and  related 
products,  Ty^  2  (carbohy¬ 
drates  labeled  in  portions  other 
than  («rhon  1)  .  _  ___  _ 

19.00 

Each  microenrie..  .  _  _ _  . 

2.00 

V  ! 

§  215.302  Synthesis  of  tritium-labeled 
carbohydrates. 


Item 

Description 

Fee 

21S.302a 

Synthesis  of  10  micnxidrles  of  trit¬ 
ium-labeled  carbohydrates  (car¬ 
bohydrates  labeled  without  ex- 
tenave  alteration  of  the  carbon 
skeleton) _  _ _ 

$12.50 

R.  D.  Huntoon, 
Deputy  Director. 

[P.R.  Doc.  63-7618;  PUed,  July  25,  1963; 
8:45  am.] 


